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a!¸hwΩ{ a9{{!D9 

Local governments have the opportunity to play a leading role in promoting 

energy and resource efficiency, addressing climate change, and adopting more 

sustainable practices.  Lƴ нллсΣ L ǎƛƎƴŜŘ ǘƘŜ ¦Φ{Φ aŀȅƻǊΩǎ /ƭƛƳŀǘŜ tǊƻǘŜŎǘƛƻƴ 

Agreement. This signature acknowledges that the City of Cleveland takes climate 

ŎƘŀƴƎŜ ǎŜǊƛƻǳǎƭȅ ŀƴŘ ǿƛƭƭ ƳŀƪŜ ŜŦŦƻǊǘǎ ǘƻ ǊŜŘǳŎŜ ǘƘŜ /ƛǘȅΩǎ ƻǾŜǊŀƭƭ ŎŀǊōƻƴ 

footprint. The increase in greenhouse gas emissions over the last 150 years is 

having social, economic, human health, ecological, and security impacts on cities 

across the country.  

Although Cleveland is well positioned for a changing climate because of our access to fresh water and 

our temperate climate, I have a steadfast commitment to reducing the carbon footprint of our 

operations. Some benefits of addressing sustainability and climate change include: 

¶ Reduced energy and operational costs for government, residents, and businesses 

¶ {ǘƛƳǳƭŀǘƛƴƎ ƭƻŎŀƭ ŜŎƻƴƻƳƛŎ ŘŜǾŜƭƻǇƳŜƴǘ ǘƘǊƻǳƎƘ άƎǊŜŜƴέ Ƨƻō ƎǊƻǿǘƘ 

¶ Reduced dependence on foreign fuel sources and vulnerability to energy price increases 

¶ Diversified energy supply and reduced loads on the transmission system 

¶ Protecting public health through reduced air pollution emissions, including ozone precursors and fine 

particulates 

¶ Improved quality of life through reduced commuting times and greater overall mobility 

¶ Improved educational opportunities 

¶ Opportunities for regional, state, and national leadership and recognition 

This Sustainable Cleveland Municipal Operations Plan lays out the pathway toward significant reductions 

in energy consumption and greenhouse gas emissions caused by municipal operations. This 

implementation plan is a major step in an informed and coordinated effort to ensure a healthy, 

economically resilient, and secure community that is the vision of the Sustainable Cleveland 2019 

initiative.  

This plan is part of a larger Climate Action Plan being led by the City of Cleveland. The Climate Action 

Plan aims to not only reduce GHG emissions, but also plan for changes in the climate that will affect 

Clevelanders. I look forward to engaging all City employees in this work as well as a diverse group of 

stakeholders in taking action on climate change. Only by working in coordination and collaboration can 

we transform Cleveland into a green city on a blue lake.  

 

Sincerely,  

Mayor Frank G. Jackson  
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SUSTAINABLE 

CLEVELAND 2019 

Together, we're building a 

thriving Green City on a 

Blue Lake 

Sustainable Cleveland 

2019 is a 10-year initiative 

that engages everyone to 

work together to design 

and develop a thriving and 

resilient Cleveland region 

that leverages its wealth 

of assets to build 

economic, social and 

environmental well-being 

for all. 

It supports and aligns 

efforts that are already 

being championed with 

intelligence and passion 

throughout the region and 

it activates new efforts 

and new leadership along 

the way. 

SustainableCleveland.org  

 

 

 

INTRODUCTION AND BACKGROUND 

What is the Sustainable Cleveland Municipal Action Plan? 

The Sustainable Cleveland 

Municipal Action Plan (SC-MAP) 

is a concrete sustainability 

action plan ŦƻǊ /ƭŜǾŜƭŀƴŘΩǎ 

municipal operations. Cities 

across the country, including 

the City of Cleveland, have 

embraced sustainability as a 

tool to enhance the viability of 

their organizations and 

communities, benefit from increased efficiencies and reduced operating 

costs, enhance social services, drive innovation, and preserve valuable 

environmental resources. The SC-MAP establishes an organizational 

philosophy toward sustainability through proven policy, goals, actions, and 

performance metrics.  While it is primarily intended to lay out specific 

actions for City staff, the SC-MAP also provides context for the public to 

ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ /ƛǘȅΩǎ ŀǇǇǊƻŀŎƘ ǘƻ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƛƴ ƛǘǎ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ 

witness the results. 

Sustainability planning can improve practices in municipal operations 

associated with energy use, transportation, solid waste, water 

consumption, purchasing, land use, employee engagement, and other 

areas.  As a result, implementing the SC-MAP can serve to: 

¶ Lower City energy costs for heating, cooling, and lighting; 

¶ Reduce fleet motor vehicle fuel costs and emissions; 

¶ Reduce waste generation and increase landfill diversion rates, thereby 

reducing landfill tipping fees and transportation emissions; 

¶ Lower water costs and consumption; 

¶ Improve water quality in Lake Erie and rivers that feed it;  

¶ Increase employee satisfaction, productivity, and health, while lowering 

utility bills from constructing high-performing buildings and retrofitting 

existing buildings; 

¶ ¦ƴƛǘŜ ǘƘŜ /ƛǘȅΩǎ Ƴŀƴȅ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƛƴƛǘƛŀǘƛǾŜǎ ǳƴŘŜǊ ƻƴŜ ŎƻƘŜǎƛǾŜ Ǉƭŀƴ ƻŦ 

action to create efficiencies and synergies; 

¶ Engage municipal employees in ǘƘŜ /ƛǘȅΩǎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ŜŦŦƻǊǘǎΤ ŀƴŘ 

¶ Lead by example for the community and other municipalities. 

http://www.sustainablecleveland.org/
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While the City is already practicing sustainability in several areas, the SC-MAP will accelerate progress in 

a more coordinated manner and help the City achieve even more significant outcomes. A first step in 

this process was development of the City Green Team in May 2012, consisting of representatives from 

across City government serving to integrate sustainability into City operations. A summary of the CityΩǎ 

existing policies, programs, and example projects that embrace sustainability can be found at: 

www.city.cleveland.oh.us/Sustainability.  

Framework of the Municipal Action Plan 

The SC-MAP describes existing practices, goals, actions, and ways to measure progress toward 

sustainability in municipal operations, as well as the partners and resources needed for implementation. 

The priorities highlighted in the goals and actions represent some of the most significant opportunities 

the City has to make progress toward sustainability in its operations.   

Informed by dialogue with City staff and drawing on best practices from other municipal sustainability 

plans, the SC-a!tΩǎ ŦǊŀƳŜǿƻǊƪ Ŏƻƴǎƛǎǘǎ ƻŦ CƻŎǳǎ !ǊŜŀǎΣ DƻŀƭǎΣ !ŎǘƛƻƴǎΣ ŀƴŘ aŜǘǊƛŎǎΦ 9ŀŎƘ ƻŦ ǘƘŜǎŜ 

components is described below. 

Focus Areas: Focus Areas are used to organize the SC-a!tΩǎ Ǝƻŀƭǎ ƛƴǘƻ ǘƘŜƳŜǎ ƛƴ ŀ ŎƻƴǎƛǎǘŜƴǘ ƳŀƴƴŜǊ 

across various planning efforts. Specifically, these Focus Areas include: 

¶ Design, Construction, and Maintenance; 

¶ Energy; 

¶ Transportation; 

¶ Water; and 

¶ Materials Management and Purchasing. 

Goals: The Goals embody the desired outcomes that the City intends to achieve for each Focus Area.  

Where applicable, Goals include numeric targets and time frames for achieving these targets. In other 

instances, goals are more qualitative but still articulate a desired future end state.  

Actions: Actions consist of specific steps that will be taken to meet the Goals.  It is at this level where 

potential costs and benefits, both in financial and resource efficiency terms, are quantified to help scale 

and prioritize possible actions. For any given Goal there are generally several supporting Actions.  

For each action, the plan includes an action description, performance indicators for monitoring progress, 

lead department, related actions, and first steps for implementation. In addition, the plan outlines 

strategies for training, funding and ŎƻƳƳǳƴƛŎŀǘƛƴƎ ǇǊƻƎǊŜǎǎΦ ¢ƘŜ aŀȅƻǊΩǎ hŦŦƛŎŜ ƻŦ {ǳǎǘŀƛƴŀōƛƭƛǘȅ ƛǎ 

available to support on implementation of each action. While not explicitly included under each action, 

departments not serving as lead will play a supporting role.   

Performance Indicators: Performance indicators are numeric criteria used to validate, assess, and 

measure progress toward the stated desired outcomes at the Focus Area level.  

http://www.city.cleveland.oh.us/Sustainability
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Extending to the Community  

Through the SC-MAP, the City recognizes the need to lead by example in promoting sustainability, but 

creating a truly sustainable economy in Cleveland requires the entire community. This is why the City of 

Cleveland led a process to create a community-wide Climate Action Plan (CAP) to not only reduce 

greenhouse gas (GHG) emissions and energy use, but also make Cleveland more resilient by preparing 

for existing and predicted changes in the climate. The CAP is distinct from the SC-MAP in that it focuses 

ƻƴ ƛǎǎǳŜǎ ŀƴŘ ŀŎǘƛǾƛǘƛŜǎ ƛƴ ǘƘŜ ŎƻƳƳǳƴƛǘȅ ōŜȅƻƴŘ ǘƘŜ /ƛǘȅΩǎ ƻǿƴ ƳǳƴƛŎƛǇŀƭ ƻǇŜǊŀǘƛƻns and footprint. The 

City is engaging experts and community leaders from across Northeast Ohio, and the public as a whole, 

to create this path forward. For more info, visit www.SustainableCleveland.org.   

http://www.sustainablecleveland.org/
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GLOBAL WARMING 

POTENTIAL AND 

CARBON DIOXIDE 

EQUIVALENT 
Each of the GHGs reported in 
this inventory has a different 
level of impact on climate 
change.  For example, the 
emission of 1 ton of N2O has 
a global warming potential 
(GWP) 310 times larger than 
that of the emission of 1 ton 
of CO2. Similarly, the 
emission of 1 ton of CH4 has 
a GWP 21 times that of CO2.  
To avoid confusion between 
emissions of the different 
types of gases and their 
respective GWPs, all 
emissions are reduced to the 
common unit of CO2e, or 
carbon dioxide equivalent.  
Thus, the emission of 1 ton 
of N2O is expressed as the 
emission of 310 tons of 
CO2e. All results in this 
report will be presented in 
units of metric tons of CO2e 
(MTCO2e), unless otherwise 
noted. 
 
Some equivalencies for 1 
metric ton of carbon dioxide 
equivalent (CO2e) include: 

¶ Driving 2,000 miles in a car 

that averages 23 miles per 

gallon (e.g., 4 round trips 

between Cleveland and 

Cincinnati, 250 miles each 

way). 

¶ Flying 3,700 miles by 

commercial airline (e.g., one 

round-trip from Cleveland to 

Las Vegas). 

 

MUNICIPAL GREENHOUSE GAS 

INVENTORY AND FORECAST  

This section provides a baseline 

environmental inventory for the City of 

/ƭŜǾŜƭŀƴŘΩǎ ƳǳƴƛŎƛǇŀƭ ƻǇŜǊŀǘƛƻƴǎΦ The 

inventory focuses on greenhouse gas 

(GHG) emissions ς a helpful cross-cutting 

metric to evaluate the impact of various 

City activities. The inventory establishes a 

baseline from which to measure the CityΩǎ 

progress toward sustainability from year to year. 2010 was selected as the 

baseline year based on data availability.  Appendix A provides additional 

guidance on the methodology used for data collection and analysis.     

Greenhouse Gases 

There are six primary GHGs: carbon dioxide (CO2), methane (CH4), nitrous 

oxide (N2O), perfluorocarbons (PFCs), hydrofluorocarbons (HFCs) and sulfur 

hexafluoride (SF6).  Most of ClevelandΩǎ DID ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǘƘŜ ǊŜǎǳƭǘ ƻŦ 

emissions of the first three gases; as a result, these are the only three GHGs 

considered as part of this inventory.  PFCs and HFCs are primarily released 

as the result of normal operation and maintenance of refrigeration, air 

conditioning and fire suppression systems and are a minimal contributor to 

ǘƘŜ /ƛǘȅΩǎ ƛƴǾŜƴǘƻǊȅΦ {C6 is found primarily in large electrical equipment, 

such as transformers, and was determined to be a minimal source of 

emissions for the City based on a review of data provided by the City.   

Scopes, Sources, and Boundaries 

¢ƘŜ ōƻǳƴŘŀǊȅ ŦƻǊ /ƭŜǾŜƭŀƴŘΩǎ ōŀǎŜƭƛƴŜ ƛƴǾŜƴǘƻǊȅ Ƙŀǎ ōŜŜƴ ŘŜǘŜǊƳƛƴŜŘ 

based on the concept of control and influence.  All assets that the City owns 

and many services that it provides are included. Also included are other 

activities over which the City has a relatively significant level of operational 

control and for which data are available. Table 1 outlines the inventory 

sources within this boundary that have bŜŜƴ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ /ƛǘȅΩǎ ƳǳƴƛŎƛǇŀƭ 

operations inventory, with the emission scope for each source specified. 

With regard to GHG emissions, all activities are categorized into three 

scopes. Scope 1 ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŘƛǊŜŎǘ ŜƳƛǎǎƛƻƴǎ ƻŎŎǳǊǊƛƴƎ ǿƛǘƘƛƴ ǘƘŜ /ƛǘȅΩǎ 

designated boundary όƛΦŜΦ ŦŀŎƛƭƛǘƛŜǎ ǳƴŘŜǊ ǘƘŜ /ƛǘȅΩǎ ƻǇŜǊŀǘƛƻƴŀƭ ŎƻƴǘǊƻƭΣ ōƻǘƘ 

inside and outside of Cleveland City proper), Scope 2 emissions are those 
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Table 1: Inventory Sources 

Scope 1 Scope 2 Scope 3 

Natural Gas* 

Fleet Fuel Consumption 

Purchased Electricity* 

Purchased Chilled Water* 

Purchased Steam* 

Employee Commuting 

City Financed Travel 

Waste Generation (Solid 
Waste) 

* Includes spaces where the City is the tenant 

 

resulting from energy that is purchased by the City but generated elsewhere (primarily electricity from 

power plants), and Scope 3 emissions are other indirect emissions that occur outside of the designated 

boundary as a result of the activities or demand generated by the City (Table ). 

One primary purpose of scopes is to prevent double counting emissions between reporting entities. For 

example, a power plant would report emissions from generating electricity as Scope 1, while consumers 

using that electricity would report those emissions as Scope 2.  

 

 

In addition to the municipal inventory sources outlined in the table above, there are other community-

wide emissions for which the City has an influence (zoning and planning, complete and green streets, 

affordable housing, tree canopy, etc.) will be addressed in the community-wide CAP. These emission 

sources are not ƛƴŎƭǳŘŜŘ ƘŜǊŜ ōŜŎŀǳǎŜ ǘƘŜȅ ŀǊŜ ƴƻǘ ǊŜŦƭŜŎǘŜŘ ƛƴ ǘƘŜ /ƛǘȅΩǎ ƻǊƎŀƴƛȊŀǘƛƻƴŀƭ ŦƻƻǘǇǊƛƴǘ. 

Baseline Inventory  

¦ǎƛƴƎ ǘƘŜ ƎǳƛŘŀƴŎŜ ƻǳǘƭƛƴŜŘ ŀōƻǾŜΣ ŀ ōŀǎŜƭƛƴŜ DID ƛƴǾŜƴǘƻǊȅ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ŦƻǊ ǘƘŜ /ƛǘȅΩǎ ƳǳƴƛŎƛǇŀƭ 

operations. In 2010, total emissions for the City were over 400,000 MTCO2e, with electricity 

consumption contributing approximately 84% of this total (Figure 1). This is equivalent to all City 

employees commuting from Cincinnati every day. Conversely, covering the City with trees seven times 

over would absorb this amount of CO2e. Fifty percent of electricity consumption is attributed to the 

5ŜǇŀǊǘƳŜƴǘ ƻŦ tǳōƭƛŎ ¦ǘƛƭƛǘƛŜǎΣ Ƴŀƛƴƭȅ ŘǳŜ ǘƻ ǘƘŜ 5ƛǾƛǎƛƻƴ ƻŦ ²ŀǘŜǊΩǎ ŜƴŜǊƎȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ 

treatment and distribution of water throughout the city (34%). Emissions associated with wastewater 

treatment are not included at this point because the city does not have direct operational control, and 

are considered Scope 3 emissions. Aviation fuels represent less than 0.01% of total emissions and were 

not included in the graphs (Figure ).  
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Figure 1 : Annual GHG Emissions by Source 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Annual GHG Emissions by City Department 
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In addition to GHG emissions, as part of the baseline inventory effort, annual costs for all utilities were 

analyzed. Total energy, transportation and water related costs for the City in 2010 were approximately 

$66 million, shown in Figure 3. The city pays for sewer related charges and some of its water 

consumption, but not for solid waste disposal. However, all of water and sewer costs have been 

included to represent total utility costs if the City were to pay for all of its water consumption. 

 

Figure 3: Annual Costs by Utilities 
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SC-MAP GOAL 

 

Goal 1: Greenhouse 

gas emissions 

reduction below 

2010 baseline: 

¶ 2016: 10%  

¶ 2020: 20%  

¶ 2030: 45%  

 Table 2: Utility Cost Escalation 

Utility  Annual Cost Increase 

Electricity 

Natural Gas 

Water (2013-2015) 

Water (after 2015) 

Gasoline 

Diesel 

0.2 percent 

1.4 percent 

5.0 percent 

0.0 percent 

0.8 percent 

1.1 percent 

 

SC-MAP 

A business-as-usual (BAU) forecast was prepared for 

the City of Cleveland municipal operations inventory 

from 2010 to 2030. This forecast is based on emissions 

today and does not account for possible changes in the 

number of Cleveland residents, City employees, City-

owned buildings, etc., nor those that will occur as a 

result of changes in state or federal standards (e.g. 

increases in fleet fuel efficiency or likely reductions in 

the emissions intensity of electricity).  This approach of assuming no growth 

or decline in emissions under the BAU approach can be adjusted in the 

future to account for any changes in City of Cleveland municipal operations. 

Rising utility costs are a factor considered in this SC-MAP.  Table 2 outlines 

the assumed annual rate increases for each utility, as outlined by the Energy 

Information Administration.   

 

The SC-MAP contains an overarching GHG reduction goal (outlined in the sidebar to the right) that will 

be achieved through the implementation of the 25 actions outlined in the plan.  These actions are split 

into 5 focus areas and have a total of 12 sub-goals, all ǿƛǘƘ ǘƘŜ ŀƛƳ ƻŦ ǊŜŘǳŎƛƴƎ ǘƘŜ /ƛǘȅΩǎ DID ŜƳƛǎǎƛƻƴǎ 

and making progress in sustainability.  

Table 3 (Table 3) summarizes the estimated outcomes of implementation of all of the actions in the SC-

MAP in terms of resource (energy, fuel, water) savings, GHG reductions, cost savings, and estimated 

capital costs. These outcomes are presented for the near-term and long-term. ¢ƘŜ ǘǿƻ Ψ!ƴƴǳŀƭ {ŀǾƛƴƎǎ 

ƛƴ нлолΩ ŎƻƭǳƳƴǎ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ƭƻƴƎ-term impact of implementing each action. Cumulative costs and 

savings are not included here. 

Average Annual Near-Term (2013-2016) 

¶ Resource savings (per year): The type of resource savings depends on the action being pursued. 

Actions can result in decreased consumption of electricity (MWh), natural gas (MCF), gasoline and 

diesel (kgal), or water (MCF).  Based on the expected resource savings, the resultant reduction in 

greenhouse gas emissions is also presented (MT CO2e). 

http://www.eia.gov/forecasts/aeo/er/index.cfm
http://www.eia.gov/forecasts/aeo/er/index.cfm
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¶ Cost savings ($/year): Calculated based on the estimated resources savings for each action.  More 

indirect savings such as reduced maintenance and increased wellness are not included in the 

analysis, although these are significant qualitative benefits. 

¶ Cost ($/year): Includes capital, implementation, and replacement costs.  Ongoing operations and 

maintenance is not included.    

Annual Savings in 2030 

¶ Resource Savings: The cumulative resource savings of all actions implemented, presented on an 

annual basis for 2030. 

¶ Net Cost savings ($): The cumulative cost savings of all actions implemented, minus implementation 

cost, presented on an annual basis for 2030. 

 

 

A separate spreadsheet contains more details on each calculation. As is discussed in each Focus Area 

section, these actions are anticipated to have several additional benefits that are difficult to quantify, 

from employee health and productivity to greater organizational coordination and efficiency.   

 

Actions in the Design, Construction, and Maintenance and Materials Management and Procurement 

Focus Areas are not quantified as part of this plan due to lack of available data necessary for 

quantification.  However, the write-up for each action in these focus areas does include a summary of 

potential costs and savings that can be used for further quantification as data becomes available. 
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Table 3: Cost Benefit Analysis 

 

Action 

Average Annual Near-Term (2013- 2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) Resource Savings Net Cost Savings ($) 

Design, Construction, and Maintenance 

DCM-1: Green Building for New 

Construction and Major Renovations 

350 MWh  

1,400 MCF  

320 MT CO2e 

$46,000 $200,000 

  1,800 MWh  

  7,100 MCF  

  1,300 MT CO2e 

$35,000 

DCM-2: Capital Improvement Project 

Sustainability Review 
Detailed costs and benefits not included in the 2013 SC-MAP 

DCM-3: Preventative Maintenance Detailed costs and benefits not included in the 2013 SC-MAP 

DCM Subtotal 

350 MWh  

1,400 MCF (H2O) 

320 MT CO2e 

$46,000 $200,000 

 1,800 MWh  

 7,100 MCF (H2O) 

 1,300 MT CO2e 

$35,000 

Energy 

E-1: Energy Efficiency in Existing 

Buildings 

 1,400 MWh 

 7,200 MCF 

 1,600 MTCO2e 

$240,000 $580,000 

14,000 MWh 

74,000 MCF 

14,000 MTCO2e 

$2.1 million 

E-2: Energy Conservation in Existing 

Buildings 

1,400 MWh 

1,200 MTCO2e 
$180,000 $100,000 

900 MWh 

600 MTCO2e 
$10,000 

E-3: Building Automation System 1,000 MWh 

2,800 MCF 

1,000 MTCO2e 

$160,000 $760,000 

2,900 MWh 

15,000 MCF 

2,800 MTCO2e 

$430,000 

E-4: Re-Commissioning Tune-Up 1,100 MWh 

7,200 MCF 

1,300 MTCO2e 

$200,000 $640,000 

6,500 MWh 

42,000 MCF 

6,700 MTCO2e 

$650,000 

E-5: Cleveland Division of Water System 

Pumping and Treatment Optimization 

21,000 MWh 

18,000 MT CO2e 
$1.8 million $830,000 

38,000 MWh 

26,000 MT CO2e 
$3.3 million 

E-6: Streetlight Upgrades 1,200 MWh 

1,000 MTCO2e 
$100,000 $440,000 

20,000 MWh 

13,000 MTCO2e 
$300,000 
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Action 

Average Annual Near-Term (2013- 2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) Resource Savings Net Cost Savings ($) 

E-7: Renewable Energy 430 MWh 

92 MCF 

360 MTCO2e 

$56,000 $490,000 

19,000 MWh 

5,800 MCF 

13,000 MTCO2e 

($460,000) 

E-уΥ /ƭŜǾŜƭŀƴŘ tǳōƭƛŎ tƻǿŜǊΩǎ !ŘǾŀƴŎŜŘ 

Energy Portfolio 
17,000 MT CO2e N/A N/A 98,000 MT CO2e N/A 

E-9: Smart Savings TBD TBD TBD TBD TBD 

Energy Subtotal 

27,530 MWh 

17,292 MCF 

41,460 MTCO2e 

$2.7 million $3.8 million 

 

101,300 MWh 

136,800 MCF 

174,000 MTCO2e 

 

$6.3 million 

Transportation 

T-1: Green Employee Commuting 
21,000 gal 

180 MTCO2e 
N/A $50,000 

130,000 gal 

1,100 MTCO2e 
($310,000) 

T-2: Green Business Travel 
84,000 gal 

790 MTCO2e 
$330,000 $560,000 

360,000 gal 

3,400 MTCO2e 
$1.4 million 

T-3: Vehicle Replacement and Repower 
47,000 gal 

190 MTCO2e 
$99,000 $270,000 

340,000 gal 

1,200 MTCO2e 
$490,000 

T-4: Anti-idling Enforcement 
61,000 gal 

590 MTCO2e 
$240,000 $220,000 

170,000 gal 

1,700 MTCO2e 
$780,000 

Transportation Subtotal 
213,000 gal 

1,750 MTCO2e 
$669,000 $1.1 million 

1,000,000 gal 

7,400 MTCO2e 
$2.35 million 

Water 

W-1: Water Efficiency 290 MCF 

5 MT CO2e 
N/A $25,000 

5,400 MCF 

70 MT CO2e 
($51,000) 

W-2: Water Conservation 1,500 MCF 

23 MT CO2e 
N/A $51,000 

5,700 MCF 

70 MT CO2e 
($14,000) 

W-3: Water Reuse and Recycling 
6 MCF N/A $210,000 

0 MCF 

1 MT CO2e 
($250,000) 
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Action 

Average Annual Near-Term (2013- 2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) Resource Savings Net Cost Savings ($) 

W-4: Cleveland Division of Water System 

Loss Minimization and Meter 

Installation*  

260 Mgal 

630 MWh 

540 MT CO2e 

 

 

N/A 

 

 

TBD 

2,600 Mgal 

6,300 MWh 

4,300 MT CO2e 

 

 

TBD 

W-5: On-Site Stormwater Management N/A $1,000 $12,000 N/A ($190,000) 

Water Subtotal *  

 

1796 MCF 

630 MWh 

568 MT CO2e 

 

$1,000 $298,000 

11,100 MCF 

6,300 MWh 

4,441 MT CO2e 

($505,000) 

Materials Management and Purchasing 

M-1: Overall Waste Reduction Detailed costs and benefits not included in the 2013 SC-MAP 

M-2: Increased Recycling in City Buildings Detailed costs and benefits not included in the 2013 SC-MAP 

M-3: Compost Program for City Buildings Detailed costs and benefits not included in the 2013 SC-MAP 

M-4: Sustainable Purchasing Detailed costs and benefits not included in the 2013 SC-MAP 

Materials Subtotal Detailed costs and benefits not included in the 2013 SC-MAP 

TOTALS 

 

29,000 MWh 

17,300 MCF (NG) 

210,000 gal 

3,200 MCF (H2O) 

44,000 MTCO2e 

 

$3.4 million $5.4 million 

110,000 MWh 

140,000 MCF (NG) 

1,000,000 gal 

11,000 MCF (H2O) 

190,000 MTCO2e 

 

$8.2 million 

*  Addressing loss minimization throughout the CWD delivery system will result in water savings.  This estimated savings is not shown here, although it represents savings 

for the entire CWD service area and not just City municipal operations. Cost information is not available for this implementation, hence savings are not documented. 
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Figure 4 presents the annual net cash flow for all actions included in the SC-MAP.  In the first five years of plan implementation upfront investment 
will be required to implement projects and begin to realize cost savings.  A large portion (over 40%) of the investment required by 2014 is for CWD 
energy management, which has already been identified in the 2012 Capital Improvement Plan.  After 2017, on an annual basis, cost savings from 
previously implemented projects will exceed the capital required for additional project implementation. 
 

Figure 4 : Annual Cash Flow through 2030 
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In addition to resource and cost savings, the SC-a!tΩǎ нр ŀŎǘƛƻƴǎ ŀƭǎƻ combine to reduce the overall carbon footprint of City operations. Figure 5 

shows the GHG emission reductions expected as a result of these actions. The percentages shown represent the reduction below the 2030 

business-as-usual forecast for each action. The total percent reduction for all actions is estimated at 45% below the 2010 baseline by 2030. 

 

Figure 5: GHG Emissions Reductions 

 



 

20     I     SUSTAINABLE CLEVELAND MUNICIPAL ACTION PLAN 

CITY OF CLEVELAND 

DESIGN, 

CONSTRUCTION, AND 

MAINTENANCE GOALS 

 

Goal 1: Sustainable Building 

Policy implemented across 

all departments 

¶ 2013: LEED Silver for New 

Construction and Major 

Renovations, plus other 

requirements 

¶ 2016: LEED Gold for New 

Construction and Major 

Renovations, plus other 

requirements 

¶ 2020: BBC goals  

¶ 2030: Cleveland 2030 

District targets 

 

 

 

 

 

 
 

 

 

 

SC-MAP FOCUS AREA 1: DESIGN, 

CONSTRUCTION, AND MAINTENANCE 

Why are Design, Construction, and Maintenance Important? 

Buildings are major users of energy 

in Cleveland and nationwide. 

According to the U.S. Energy 

Information Administration, in 

2010 buildings consumed 

ŀǇǇǊƻȄƛƳŀǘŜƭȅ пм҈ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ 

total energy and accounted for 

nearly 40% of carbon dioxide (CO2) 

emissions. ¢ƘŜǊŜ ŀǊŜ ǎƛƎƴƛŦƛŎŀƴǘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ƛƴ /ƭŜǾŜƭŀƴŘΩǎ ƳǳƴƛŎƛǇŀƭ 

facilities to not only save money and use energy more efficiently, but also to 

advance other aspects of high-performance buildings. Well-designed new 

buildings and renovations are resource efficient, use renewable and 

recycled building materials, create healthy working environments, reduce 

building operating costs, and help reduce GHG emissions. Such concepts can 

also be applied to other capital projects and municipal infrastructure.  

Current Actions 

The City of Cleveland is already taking steps to address this focus area, 

including: 

¶ Leadership in Energy and Environmental Design (LEED) facilities: 

o Collinwood Recreation Center (LEED Gold, 2011, certified) 

o Kirtland Pump Station (LEED Silver, 2010, certified) 

o The Bike Rack, featuring 50 bicycle storage facilities, showers, and 

related facilities for commuters (2011, certification in process) 

o East Side Storage Facility,3rd District Police Station and a New 

FireStation#36 (in development) 

¶ The Technology and Security Building has incorporated some green building 

elements, but did not pursue LEED certification. 

¶ Joined the Cleveland 2030 District (C2030D) and the Better Buildings 

Challenge (BBC) in May 2012.  As part of the BBC, the City of Cleveland has 

committed to publicly share its energy data and reduce its building energy 

usage 20% by 2020, using a 2010 baseline. The BBC targets serve as a 

άǎǘŜǇǇƛƴƎ ǎǘƻƴŜέ ǘƻ ƳŜŜǘ /нлол5 ǘŀǊƎŜǘǎ of 50% reduction by 2030. 
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DCM-1: Green Building for New Construction and 

Major Renovations 

Action: Adopt and implement a Sustainable Building Policy 

which requires the incorporation of green building practices 

into the siting, design, construction, remodeling, repair, 

maintenance, operation, and deconstruction of all City 

facilities whenever feasible, organized into the following 

three building types: 

¶ New construction and major renovations 

¶ Tenant improvements and leased spaces 

¶ 9ȄƛǎǘƛƴƎ ōǳƛƭŘƛƴƎǎ ŀƴŘ άCƛȄ ƛǘ CƛǊǎǘέ ǇǊƻƧŜŎǘǎ 

The policy should outline criteria for each of these scenarios 

including building type/size, building design guidelines (e.g., 

LEED Silver), energy savings targets, goals for 

equipment/system repairs/replacement, and budget/ 

financial considerations. 

Costs and Benefits 

Costs for this strategy include the additional upfront cost to 

achieve sustainable design. These costs vary for each 

project, but for the average LEED Silver project, expect an 

average of a 1% cost premium. 

Benefits for this strategy include reduced resources use; 

lower utility and operation and maintenance (O&M) costs; 

and improved human health, comfort, and productivity for 

building occupants. According to U.S. Green Building 

Council, a 30% reduction of energy and water use and long-

term savings in utility and maintenance costs over the life of 

the facility more than offset any additional upfront cost. 

 

Average Annual Near-Term (2013-2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) Resource Savings 

Net Cost 

Savings ($) 

350 MWh  

1,400 MCF  

320 MT CO2e 

$46,000 $200,000 

1,800 MWh  

 7,100 MCF  

 1,300 MT CO2e 

$35,000 

 

Green Building for New 

Construction and Major 

Renovations  

 

Performance Indicators: 

¶ LEED certified buildings owned or 

leased (#, square feet) 

¶ Projects that meet or exceed the 

Sustainable Building Policy 

¶ LEED Accredited Professionals (APs) or 

LEED Green Associates (# City 

employees) 

¶ Departments or Divisions with at least 

one LEED AP/GA  

 

Lead(s): 

¶ aŀȅƻǊΩǎ hŦŦƛŎŜ ƻŦ /ŀǇƛǘŀƭ tǊƻƧŜŎǘǎΣ 

Division of Architecture and Site 

Development 

¶ DPW, Division of Property 

Management and Enterprise Funds 

¶ Office of Sustainability 

 

Related Actions: 

¶ DCM-2: Capital Improvement Project 

Sustainability Review 

¶ DCM-3: Preventative Maintenance 

¶ Many other actions related to 

sustainable building  
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Next Steps (2013-2015)   

1. Begin implementation of ǘƘŜ /ƛǘȅΩǎ Sustainable Building Policy. 

2. Ensure policy is implemented by incorporating into Capital Improvement Project planning and 

review (see DCM-2). 

3. Provide training to staff on Sustainable Building Policy. Continue to make available LEED training for 

all City employees, and the opportunity for LEED accreditation to select individuals. 
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DCM-2: Capital Improvement Project 
Sustainability Review 

Action: Incorporate sustainability and a systems thinking 

approach into the planning, decision-making, and design 

process for capital improvement projects, expanding upon 

ǘƘŜ /ƛǘȅΩǎ ŎǳǊǊŜƴǘ ŜŦŦƻǊǘǎ in sustainable building.  

¢ƘŜ /ƛǘȅΩǎ 2012 Five Year Capital Improvement Program 

includes issuance of $38 million in additional general 

obligation bond debt in 2012 for a wide range of projects. 

Well over 10% of the 2012 Capital Budget is dedicated to 

projects that will directly make Cleveland a more sustainable 

community. Many other projects have the opportunity to 

ƛƴŘƛǊŜŎǘƭȅ ƛƳǇǊƻǾŜ ǘƘŜ /ƛǘȅΩǎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ǇŜǊŦƻǊƳŀƴŎŜΦ 

Sustainable Infrastructure can be defined ŀǎΣ άŀ 

ŘŜŎƛǎƛƻƴπƳŀƪƛƴƎ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ŎŀǇƛǘŀƭ ǎǇŜƴŘƛƴƎ ǘƘŀǘ ƭƛƴƪǎ 

asset management to an interest in green outcomes and an 

understanding that the most effective capital investments 

may require ƴƻƴπǘǊŀŘƛǘƛƻƴŀƭ ŀƭǘŜǊƴŀǘƛǾŜǎ and integrate 

efforts across department silos and lines of businessΦέ This 

approach often includes a triple bottom line framework for 

construction and operation, where project options are 

compared based on consistent environmental, social and 

economic metrics.  

Such approaches also include a more holistic approach to cost accounting including use of an asset 

management system for life cycle analysis, examining project costs from pre-construction to 

decommissioning to factor into decision making considerations such as durability, operations and 

maintenance costs, and end-of-life project costs. It also includes άCǳƭƭ /ƻǎǘ !ŎŎƻǳƴǘƛƴƎέ ς i.e., inclusion 

ƻŦ ōƻǘƘ ǘƘŜ /ƛǘȅΩǎ ŘƛǊŜŎǘ ŀƴŘ ƛƴŘƛǊŜŎǘ ǇǊƻƧŜŎǘ ŎƻǎǘǎΣ especially initial overhead and administrative costs 

associated with project development. These include project planning, design, property acquisition, 

environmental review, permitting, contingency allowance, project management, and closeout activities.     

Costs and Benefits 

This action is process-based, so costs for implementation are minimal. While no specific cost savings 

value can be assigned to a sustainable infrastructure process, sharing information and fostering 

collaboration can help optimize the value of capital projects, reduce unnecessary costs associated with 

siloed approaches to project planning, and result in more accurate project cost estimates. When 

investments in one infrastructure system routinely provide multiple benefits, the City can get more 

value for each dollar spent. Decentralized alternatives to large capital projects that are often identified 

during a sustainable infrastructure process are inherently smaller in scale than centralized infrastructure 

and often can ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ƛƴ ŀǇǇǊƻǇǊƛŀǘŜƭȅ ǎƛȊŜŘΣ ŎƻǎǘπŜŦŦŜŎǘƛǾŜ ƛƴŎǊŜƳŜƴǘǎ ŀǎ ŘŜƳŀƴŘ ƧǳǎǘƛŦƛŜǎ ǘƘŜ 

Capital Improvement Project 

Sustainability Review  

 

Performance Indicators: 

¶ Projects screened with triple bottom 

line tool 

¶ Consultant Review Committee (CRC) 

reviews that incorporate sustainability 

¶ Improved capital project cost 

estimates that incorporate life-cycle 

energy and sustainability 

costs/savings  

 

Lead(s): 

¶ aŀȅƻǊΩǎ hŦŦƛŎŜ ƻŦ /ŀǇƛǘŀƭ tǊƻƧŜŎǘǎ 

¶ Operations 

¶ Office of Sustainability 

 

Related Actions: 

¶ DCM-1: Green Building for New 

Construction and Major Renovations 

¶ DCM-3: Preventative Maintenance 
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investment. Strategic investments in such decentralized options can also eliminate or significantly delay 

the necessity for costly expansion of traditional infrastructure systems. Collaboration among 

stakeholders is important so that the design and construction of decentralized alternatives can be 

coordinated.  

Next Steps (2013-2015)   

1. Establish a mechanism for incorporating sustainability into the Consultant Review Committee (CRC) 

process. This could include development of a short checklist that is used for projects that significantly 

ƛƳǇŀŎǘ ǘƘŜ /ƛǘȅΩǎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ǇŜǊŦƻǊƳŀƴŎŜΦ 

2. Develop Complete and Green Streets typology, design manual and prioritization matrix, currently in 

process. 

3. Building off of the LEED framework for City buildings and the Complete and Green Streets 

prioritization matrix, make available a simple triple bottom line tool that staff can use in evaluating 

other capital projects using environmental, community, and economic factors. This could be linked 

to the community Climate Action Plan completed in 2013, so that City infrastructure projects 

contribute to community goals.  

4. Develop a life-cycle and total cost approach looking at all cycles from pre-construction to de-

commissioning.  This includes re-visiting the current practice of allocating a fixed budget for capital 

project design and construction without considering energy and sustainability measures that will 

yield life-cycle savings. 

5. Ensure that asset management tools being developed by City departments remain compatible with 

ǘƘŜ /ƛǘȅΩǎ ǎǳǎǘŀƛƴŀōƭŜ ƛƴŦǊŀstructure approach to capital spending and are included in project budgets 

where appropriate. 
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DCM-3: Preventative Maintenance 

Action: Establish a City-wide preventative maintenance 

program to better evaluate replacement/maintenance 

options.  Establish a dedicated preventative maintenance 

staff to maintain high performance in existing building 

systems, thereby saving money in utility costs and by 

delaying or preventing costly repair and replacement.  

This action is consistent with the aŀȅƻǊΩǎ άCƛȄ ƛǘ CƛǊǎǘέ 

approaches to City facilities. In 2011, the City began 

prioritizing the repair and replacement of existing facilities. 

These repairs can help the City meet its energy reduction 

and sustainability goals by focusing on repairs and 

replacement of equipment, such as HVAC equipment, 

appliances, and plumbing and water fixtures.   

A preventative maintenance program complements an asset 

management approach for City assets by providing a system 

to improve overall efficiency of these assets.  

Costs and Benefits 

Life-cycle savings are typically greater than added labor and 

material costs associated with the implementation of a 

preventative maintenance program. According to the U.S. 

Environmental Protection Agency and U.S. Department of 

Energy, procedures specifically targeted at HVAC and lighting systems, for example, can save 5% to 20% 

on energy bills annually without significant capital investment. Other benefits include improved 

occupant health and comfort and reductions in major repair and replacement of equipment.  

Next Steps (2013-2015)   

1. Establish a {ǳǎǘŀƛƴŀōƭŜ .ǳƛƭŘƛƴƎ /ƻƳƳƛǘǘŜŜΣ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ /ƛǘȅΩǎ DǊŜŜƴ ¢ŜŀƳΣ to identify 

maintenance issues, resolve concerns, and inform practices and procedures. The committee should 

include representatives from various departments from both the enterprise and general funds, to 

address all relevant concerns.  

2. Establish the scope of preventative maintenance activities, documenting those activities that are 

already completed or underway, as well as those referenced in the Sustainable Building Policy.   

3. Develop and implement a Preventative Maintenance Program proposal, including a Master 

Maintenance and Staff Training Plan, which identifies projected costs and savings. Include a process 

for ensuring that future additions and renovations adhere to high performance standards. 

4. Monitor maintenance and operational costs of ǘƘŜ /ƛǘȅΩǎ ǎǳǎǘŀƛƴŀōƭŜ buildings. 

Preventative and Predictive 

Maintenance 

 

Performance Indicators: 

¶ Equipment covered by preventative 

maintenance program 

¶ Total annual building maintenance 

costs (per square foot) 

¶ Energy cost savings from high-

performing facilities and equipment 

¶ Building occupant complaints related 

to indoor air quality and thermal 

comfort 

 

Lead: 

¶ Department of Public Works, Division 

of Property Management and 

Enterprise Funds 

 

Related Actions: 

¶ DCM-1: Green Building for New 

Construction and Major Renovations 

¶ DCM-2: Capital Improvement Project 

Sustainability Review 

¶ E-4: Building Automation Systems 
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ENERGY GOALS 

Goal 1: Total energy 

reduction below 2010 

baseline 

¶ 2016: 5%  

¶ 2020: 10%  

¶ 2030: 20%  

Goal 2: Building energy 

reduction below 2010 

baseline 

¶ 2016: 10%  

¶ 2020: 20%  

¶ 2030: 50%  

Goal 3: Percent of City 

total energy use by on-site 

renewable energy 

¶ 2016: 1% 

¶ 2020: 2% 

¶ 2030: 5% 

Goal 4: aŜŜǘ /ttΩǎ 

Advanced Energy Portfolio 

Standard (AEPS) goals 

¶ 2015: 15%  

¶ 2020: 20%  

¶ 2025: 25%  

 

SC-MAP FOCUS AREA 2: ENERGY 

Why is Energy Important? 

Related to the Design, 

Construction, and Maintenance 

Focus Area, energy efficiency and 

conservation are often the most 

cost-effective approaches for 

reducing emissions and energy 

costs in municipal buildings. The 

City of Cleveland spends more 

than $50 million annually on energy and utilities for its own operations. 

There are numerous opportunities to significantly reduce these costs 

through cost-effective energy efficiency and conservation measures.  Now 

is the time to take advantage of these opportunities by building off of 

recent progress in data collection and energy project implementation to 

ǎŎŀƭŜ ǳǇ ǘƘŜ /ƛǘȅΩǎ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ǇǊƻƎǊŀƳΦ Energy conservation, energy 

efficiency, and renewable energy projects can all be applied to existing 

buildings and infrastructure, as well as the operation of new high efficiency 

buildings. 

The following framework has been used to develop short-term 

opportunities for action. This framework allows for the implementation of 

further short-term opportunities that are not listed in this document. 

¶ Utilize and expand on EnergyCAP, the Utility and Energy Data 

Management System being implemented across all City 

departments. 

¶ Utilize data from existing energy audits, completed projects, prior 

facilities assessments, ŀƴŘ ǘƘŜ /ƛǘȅΩǎ [995 ōǳƛƭŘƛƴƎǎ to generate 

project opportunities not already covered by the Energy Efficiency 

and Conservation Block Grant (EECBG) program or other City 

department projects. 

¶ Take into account the facilities contraction analysis. Expand on 

coordination with property management, facility managers, 

Division of Architecture and Site Development, Finance, and others. 

¶ Take advantage of improved energy data by exploring opportunities 

ŦƻǊ άǎǳǇǇƭȅ ǎƛŘŜ ƳŀƴŀƎŜƳŜƴǘέΣ ǎǳŎƘ ŀǎ ǳǘƛƭƛǘȅ ǊŀǘŜ ƴŜƎƻǘƛŀǘƛƻƴǎΣ 

terminations of inactive city accounts, and application of utility 

rebates. 
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¶ Reduce indirect energy costs associated with water, sewer, waste and recycling, etc. 

¶ Pilot projects with proven alternative innovative financing mechanisms, such as energy 

performance contracting and Property Assessed Clean Energy (PACE) financing. Explore 

opportunities for developing an energy revolving loan fund for City operations.  

¶ Review ongoing facility maintenance processes and procedures to reveal no cost/low cost 

opportunities. 

Current Actions 

In 2010, total energy use by City municipal operations was over 2 million MMBtu (Figure 6), with the 
largest percentage (43%) coming from the Public Utilities department of which CWD is the largest 
contributor.  The City of Cleveland joined the Cleveland 2030 District and the Better Buildings Challenge 
in May 2012. As part of the Challenge, the City of Cleveland has committed to publicly share its energy 
data and reduce its building energy usage 20% by 2020, using a 2010 baseline. Additionally, in June 
2008, the City of Cleveland adopted a Citywide Advanced Energy Portfolio Standard (AEPS) to ensure 
that 15% ƻŦ /ƭŜǾŜƭŀƴŘ tǳōƭƛŎ tƻǿŜǊΩǎ ŜƴŜǊƎȅ ŎƻƳŜǎ ŦǊƻƳ ŀŘǾŀƴŎŜŘ ƻǊ renewable sources by 2015, 20% 
by 2020, and 25% by 2025. 

 
Figure 6: Annual Energy Use by City Department 
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The City has initiated several energy and sustainability projects for City buildings and municipal 

operations, some of which are listed below: 

Energy Efficiency and Conservation 

¶ An organization-wide energy and utility data management system (EnergyCAP) 

¶ Energy assessments completed at five major facilities 

¶ HVAC upgrades at 14 fire stations to provide more energy efficient infrared heating 

¶ Lighting retrofits in 24 municipal buildings to date 

¶ LED streetlights installation on city streets beginning in Q1 2013 (The Airport has already completed 

a couple projects) 

 

Advanced and Renewable Energy 

¶ Solar hot water system installed at Collinwood Recreation Center 

¶ Rockefeller Greenhouse Solar Demonstration (modules track/rotate throughout the day) 

¶ Cleveland Public Power purchases energy from the Collinwood BioEnergy facility 

¶ Wind resource monitoring at two potential sites (2010-11) 

¶ Creation of a Wind Turbine Zoning Ordinance (2009) 
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E-1: Energy Efficiency in Existing Buildings 

Action: Significantly reduce energy consumption, demand 

and cost across all City departments through energy 

efficiency. 

As part of the Better Buildings Challenge (BBC), the City of 

Cleveland has committed to reduce energy use from 

buildings 20% by 2020. Cleveland 2030 District (C2030D) 

targets culminate in a 50% energy use reduction goal in 

existing buildings by 2030. This action focuses on 

opportunities for energy conservation measures (ECMs) in 

existing buildings to help the City meet this goal. Typical 

ECMs address, but are not limited to, building envelope, 

lighting, HVAC equipment, and domestic water heating and 

consumption.  This strategy assumes that once all buildings 

have been assessed and upgraded that additional efficiency 

improvements will be made on a 10 year cycle. 

Costs and Benefits 

Costs include those related to energy assessments (audits) 

and ECM implementation that may include new, high-efficiency equipment costs. Benefits ultimately 

include increased efficiency and cost savings relative to higher performing buildings. Specific costs and 

benefits will vary by strategy and can be refined through the building assessment process. 

Given budget constraints, alternative financing will likely be necessary to make significant reductions in 

ǘƘŜ /ƛǘȅΩǎ ōǳƛƭŘƛƴƎ ŜƴŜǊƎȅ ǳǎage. For energy efficiency, this often takes the form of energy performance 

ŎƻƴǘǊŀŎǘǎΦ άtŜǊŦƻǊƳŀƴŎŜ ŎƻƴǘǊŀŎǘƛƴƎέ ƛǎ ŀ proven method of obtaining energy conservation measures, 

including design, installation, financing, and maintenance services, without initial capital expense. These 

contracts fund building improvements out of existing utility operating dollars.  Such funding allows the 

City to take advantage of cost saving projects that might otherwise be foregone. Property Assessed 

Clean Energy (PACE) financing can perform a similar function as energy performance contracting. 

There are other financing opportunities available including development of an Energy Revolving Loan 

Fund (RLF) for municipal operations. The purpose of a RLF is to finance projects that deliver energy and 

water savings without increasing general fund expenses after initial funding. As the financial savings 

accumulate from the initial projects, these funds would be reallocated to other projects and perpetuate 

the revolving door of financiŀƭ ǎŀǾƛƴƎǎ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇǊƻǾŜƳŜƴǘǎ ŦƻǊ ǘƘŜ /ƛǘȅΩǎ ƻǇŜǊŀǘƛƻƴǎΦ ¢ƘŜ 

result is a source of sustainable funding for reinvestments in municipal energy projects. 

To estimate the potential savings and related costs through the 2030 planning horizon, it was assumed 

that approximately 10% of City building space would be upgraded annually in the near term, doubling 

the implementation rate starting in 2017 (20% of building space annually), using savings realized in the 

first four years of implementation to pay for the more aggressive implementation rate.  It has also been 

assumed that an average 10% savings could be realized for each building.  For each round of upgrades, a 

Energy Efficiency in Existing 

Buildings 

 

Performance Indicators: 

¶ Facility Assessments and efficiency 

upgrades (%) 

o 2016: 10% of City square footage 

assessed and upgraded 

o 2020: 20% of City square footage 

assessed and upgraded 

 

Lead(s): 

Office of Sustainability, DPU, DPC, DPW, 

Finance 

 

Related Actions: 

¶ E-2: Energy Conservation in Existing 

Buildings 

¶ E-3: Building Automation Systems 

¶ E-4: Re-commissioning/ Tune-up 
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one-time implementation cost was estimated assuming an average 5 year payback for efficiency 

projects.   

Average Annual Near-Term (2013-2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) Resource Savings 

Net Cost 

Savings ($) 

1,400 MWh 

7,200 MCF 

1,600 MTCO2e 

$240,000 $580,000 

14,000 MWh 

74,000 MCF 

14,000 MTCO2e 

$2.1 million 

Next Steps (2013-2015)   

1. As part of the BBC, make energy use data in City buildings publicly available by December 2012, and 

update annually. This requires cooperation from all departments to ensure data completeness and 

quality. 

2. Develop a system to track progress (possibly through the use of ENERGY STAR Portfolio Manager) by 

cataloging energy audits, facility assessments, energy efficiency / building renovation and upgrades 

projects, planned projects, etc.   

3. Prioritize all City buildings for energy assessments based on a set of key criteria, such as: 

a. Energy use intensity 

b. Estimated energy savings potential 

c. Visibility 

d. Need for repair 

e. Contraction Analysis 

4. Conduct energy assessments on at least five (5) City-owned facilities. This should be done in conjunction 

with building assessments as part of Action W-1. Evaluate outcomes of energy assessments and 

prioritize implementation based on results.  To help in this effort, opportunities should be evaluated 

based on estimated energy and cost savings, implementation cost, priorities for that building, etc. 

5. Integrate energy efficiency into planned buildings upgrades when cost-effective. In addition, research 

the potential of an Energy Revolving Loan Fund (RLF) and other funding options for the City of 

Cleveland. 

6. Apply for utility rebates (e.g. Efficiency $mart) for ongoing and recently completed energy efficiency 

projects.  
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E-2: Energy Conservation in Existing Buildings 

Action: Reduce energy use in City buildings through no- and 

low-cost conservation measures. 

In addition to energy efficiency, conservation is crucial to 

meeting the BBC and C2030D goals. While efficiency focuses 

on equipment upgrades, energy conservation targets 

opportunities for reducing energy end-use by employees 

through education campaigns, incentive programs, etc. 

Examples of engaging employees in no-cost and low-cost 

energy conservation measures include: 

¶ Where occupancy sensors are not installed, switch 

lights off when space not in use/last to leave. 

¶ Unplug space heaters and fans where possible. 

¶ Consolidate office equipment where possible, such 

as the use of multi-function copiers.  

¶ Set printers to print duplex by default, eco-mode 

whenever possible, etc. 

¶ Use thermostat settings and occupancy sensors as intended. 

¶ Conduct preventative maintenance of equipment (see DCM-3). 

Costs and Benefits 

Costs for this action are fairly minimal, limited largely to resources to develop educational/training 

materials for City employees (webinars, signage, etc.) and data analysis tools that make energy and 

water use visible in real time for building users. This action assumes that City personnel would be 

responsible for developing and delivering the education/training programs, with materials (e.g., signage) 

produced by the Division of Printing and Reproduction. Based on case studies from other education and 

behavioral efforts a 5% energy savings can typically be realized through conservation programs.    

Average Annual Near-Term (2013-2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) Resource Savings 

Net Cost 

Savings ($) 

1,400 MWh 

1,200 MTCO2e 
$180,000 $100,000 

900 MWh 

600 MTCO2e 
$10,000 

Next Steps (2013-2015) ς In conjunction with Action W-2 

1. Install technology to visually display real-time building energy (and water) use, similar to a 

building dashboard. As a Cleveland 2030 District member, the City may have access to a web-

based building dashboard to be developed by a third party consultant.  

Energy Conservation in Existing 

Buildings 

 

Performance Indicators: 

¶ Employees trained in sustainability 

and energy conservation practices (%) 

¶ Building dashboards installed 

¶ Sustainability Champions assigned to 

each major building 

 

Lead(s): 

¶ Office of Sustainability  

 

Related Actions: 

¶ DCM-3: Preventative Maintenance  

¶ E-1: Energy Efficiency in Existing 

Buildings 

¶ E-3: Building Automation Systems 
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2. Hold quarterly Sustainability 101 trainings available to all City employees. Explore the possibility 

of making a one-hour Sustainability 101 training mandatory for all City employees. 

3. Establish efficiency accounts so a portion of the cost savings from efficiency efforts goes back to 

that department/division, or an Energy Revolving Loan Fund, ǊŀǘƘŜǊ ǘƘŀƴ ǘƘŜ /ƛǘȅΩǎ DŜƴŜǊŀƭ 

Fund.  

4. Consider holding an Energy Office Challenge, or other incentive programs, to encourage 

conservation across all City departments. 

5. Utilize City Green Team as ambassadors for each department to educate employees on energy 

conservation measures. Green Team to identify Sustainability Champions at each major building. 
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E-3: Building Automation Systems 

Action: Install new Building Automation Systems (BAS) for 

City buildings with high energy use or complex systems, and 

fully utilize existing systems.  

The City has approximately 175 buildings and 7 currently 

have a building automation system (BAS) or some form of 

direct digital control including: Collinwood Recreation 

Center, McCafferty Health Center, J Glenn Smith Health 

Center, Gunning Recreation Center, JL Stamps Service, City 

Hall (partial), Downtown Safety Center, and 205 St. Clair 

Building.  Cleveland Hopkins Airport also has three different 

automation systems to control HVAC and lighting.  A BAS 

provides centralized control and monitoring of buildings 

systems that affects electricity demand and use, heating, 

cooling, ventilation, motors, lighting, and other equipment. 

A BAS is typically computer-based and can often be accessed 

remotely over a network to facilitate monitoring and 

troubleshooting. A BAS should include robust trending 

capabilities for logging system parameters and electricity to 

establish a baseline to track operations and improvements. 

A BAS and the trending logs can be used to reduce energy 

usage, implement electricity demand control, increase 

overall efficiency, and facilitate control and maintenance of 

the heating and cooling systems.  

Costs and Benefits 

Initial BAS installation costs can be around $0.75 to $1.00 per square foot or 20% to 30% of ƻƴŜ ȅŜŀǊΩǎ 

utility costs. Cost varies depending on the building, existing infrastructure, and BAS capabilities. Annual 

maintenance costs are not required if the on-site maintenance staff can effectively maintain the system. 

However, some building owners opt to have a maintenance agreement with a temperature control 

company and/or pay for annual software upgrades. A BAS implementation can often save 5% to 10% on 

utility costs. Additional benefits can include reduced maintenance costs and reduced staff time for 

trouble shooting problems. 

When considering which buildings might be good candidates for BAS implementation, the following is a 

list of city-owned buildings, grouped by square footage. 

Building Automation System 

 

Performance Indicators: 

¶ Building square feet controlled by BAS 

(in addition to current systems) 

o 2016: All buildings over 100,000 

square feet (~$3M sq. ft total)  

o 2020: All buildings over 50,000 

square feet (~850,000 sq. ft total) 

o 2030: All buildings over 10,000 

square feet (~1.5M sq ft total) 

 

Lead(s): 

¶ aŀȅƻǊΩǎ hŦŦƛŎŜ ƻŦ /ŀǇƛǘŀƭ tǊƻƧŜŎǘǎ, 

Division of Architecture 

¶ DPW, Division of Property 

Management 

 

Related Actions: 

¶ DCM-1: Green Building in New 

Construction and Major Renovation 

¶ DCM-3: Preventative Maintenance 

¶ E-1: Energy Efficiency in Existing 

Buildings 

¶ E-4: Re-commissioning/Tune-up 

¶ W-1: Water Efficiency in Existing 

Buildings 
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Summary of City-owned Buildings 

Building Size Number 

> 100,000 sq. ft. 

 
11 

> 50,000 but < 100,000 sq. ft. 13 

> 10,000 but < 50,000 sq. ft. 57 

 

Average Annual Near-Term (2013-2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) 

Resource 

Savings 

Net Cost 

Savings ($) 

1,000 MWh 

2,800 MCF 

1,000 MTCO2e 

$160,000 $760,000 

2,900 MWh 

15,000 MCF 

2,800 MTCO2e 

$430,000 

Next Steps (2013-2015) 

1. Review existing BAS systems and effectiveness of the systems, installation, and operation through 

the re-commissioning process (see Action E-4). 

2. Select two City facilities to pilot BAS implementation. Some possible facilities include:  

o Police Headquarters 

o City Hall (partial BAS currently exists) 

o Burke Airport  

o Cleveland Hopkins Airport (partial BAS currently exists) 

3. Select BAS vendor(s) and open architecture systems (i.e. BACnet vs. proprietary). 

4. Install and commission systems and provide staff training. 

5. Ensure implementation of ǘƘŜ /ƛǘȅΩǎ {ǳǎǘŀƛƴŀōƭŜ .ǳƛƭŘƛƴƎ tƻƭƛŎȅ requirement for BAS on all large new 

construction and renovations (see Action DCM-1). 
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E-4: Re-Commissioning Tune-Up 

Action: Establish a building re-commissioning and tune-up 

program that achieves electricity, natural gas, and water 

savings by implementing low- and no-cost measures, while 

improving facility operation and maintenance.  

The main objective is to make existing systems work as 

efficiently as possible. The City has approximately 175 

buildings, of which the majority (85%) is less than 50,000 

square feet.  These existing buildings can be tuned-up, or re-

commissioned, through a process of systematically 

evaluating facility systems.  

For greatest cost effectiveness, this action involves a more 

traditional re-commissioning approach for larger buildings 

with complex HVAC (including building automation systems) 

and lighting control systems, and a streamlined tune-up 

approach for buildings with less complex systems such as 

packaged rooftop units. It assumes that once all buildings 

have been re-commissioned/tuned-up, the City will continue 

evaluating and improving its systems on a 10-year cycle. 

Costs and Benefits 

Re-commissioning costs are typically around $1.00 per square foot, which includes implementing the 

recommendations. Tune-up costs are in the range of $0.20 to $0.30 per square foot, including 

implementation. Re-commissioning can ǎŀǾŜ р҈ ǘƻ мр҈ ƻƴ ŀ ōǳƛƭŘƛƴƎΩǎ ǳǘƛƭƛǘȅ Ŏƻǎǘǎ, improve 

understanding of building systems, reduce maintenance costs, and increase occupant comfort. This 

action assumes the City will re-commission/tune-up 10% of the building space annually, and achieve 5% 

utility savings. 

Average Annual Near-Term (2013-2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) Resource Savings 

Net Cost 

Savings ($) 

1,100 MWh 

7,200 MCF 

1,300 MTCO2e 

$200,000 $640,000 

6,500 MWh 

42,000 MCF 

6,700 MTCO2e 

$650,000 

Next Steps (2013-2015) 

1. Develop a re-commissioning program. 

a. Pilot re-commissioning on two to five buildings, prioritizing those with an existing BAS.    

b. Develop plan for re-commissioning remaining high priority City buildings (e.g. >50,000 sq ft). 

c. Re-commission buildings every 5 to 10 years. 

Re-Commissioning Tune-Up 

 

Performance Indicators: 

¶ Building square footage re-

commissioned/tuned-up 

o 2016: 30% of total facility square 

footage  

o 2020: 70% of total facility square 

footage 

 

Lead(s): 

¶ DPW, Division of Property 

Management 

 

Related Actions: 

¶ DCM-1: Green Building in New 

Construction and Major Renovations 

¶ DCM-3: Preventative Maintenance 

¶ E-1: Energy Efficiency in Existing 

Buildings 

¶ E-3: Building Automation Systems 
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2. Develop small building tune-up program. 

a. Pilot tune-ups on three to five buildings that are less than 50,000 square feet, giving highest 

priority to buildings that have single zone rooftop units with economizers controlled by 

thermostats. 

b. Develop plan for tune-ups of remaining City buildings where cost-effective savings can be 

achieved. 

3. Ensure Sustainable Building Policy requirement for commissioning of all new construction and major 

renovations is being met (see Action DCM-1). 
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E-5: Cleveland Division of Water System Pumping 

and Treatment Optimization 

Action: Finalize and implement an Energy Management Plan 

to reduce energy consumption and costs for CWD. 

The City of Cleveland Division of Water (CWD) is a regional 

water service provider to 1.5 million customers in 6 counties 

within the Lake Erie watershed.  As a result of this large 

service area, CWD accounts for ŀōƻǳǘ рл҈ ƻŦ ǘƘŜ /ƛǘȅΩǎ ǘƻǘŀƭ 

electricity consumption. In October 2011, CWD released a 

Draft Energy Management Plan establishing a framework for 

managing and reducing energy consumption and costs for 

CWD. This strategy outlines the general objectives of this 

plan; the Draft Energy Management Plan should be 

referenced for specific details and guidance.   

Costs and Benefits 

Costs for this strategy include, but may not be limited to, 

capital costs for infrastructure, equipment upgrades, software, etc.; service contracts for energy 

assessments, data management system development, etc.; and staff training. As referenced in the 2012 

Five Year Capital Improvement Program, costs through 2014 for this strategy include $500,000 for an 

energy database and $2,000,000 for Energy Management Phase 2.  

The benefits of this strategy include reduced CWD energy costs and a more comprehensive 

understanding and management of CWD operations. For actions such as improved pressure 

management, there would also likely be water savings from reduced losses in the distribution system.  

Average Annual Near-Term (2013- 2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) Resource Savings Net Cost Savings ($) 

21,000 MWh 

18,000 MT CO2e 
$1.8 million      $830,000 

38,000 MWh 

26,000 MT CO2e 
$3.3 million 

Next Steps (2013-2015) 

1. Share this analysis/plan with the CWD Energy Task Force and develop an approach for finalizing and 

implementing the CWD Energy Management Plan. 

2. Utilize data available in EnergyCAP to establish a plan for monitoring and managing results.  

3. Leverage U.S. Environmental Protection Agency (EPA) ENERGY STAR partnership and commitment to 

measure current energy performance, set goals, track savings, and reward improvements. 

4. Purchase necessary software to automate pumping systems and optimize operations. 

5. Review options for improved pressure management in the distribution system, where a higher safety 

factor for water shortages is balanced against energy and water savings.  During a pilot test that 

began in June 2011, tank elevations were dropped by 6 feet and a 6% energy cost savings was 

realized with no impact to performance. 

CWD System Pumping and 

Treatment Optimization 

 

Performance Indicators: 

¶ CWD electricity consumption, 

reduction from baseline 

o 2014: 10% 

o 2020: 15%  

o 2030: 20%  

¶ kWh per Million MCF delivered, for 

each of the 9 pumping districts 

 

Lead(s):  

¶ CWD Energy Task Force 

 

Related Actions: 

¶ W-4: Cleveland Division of Water 

System Loss Minimization 
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E-6: Streetlight Upgrades 

Action: Replace streetlights with LED lights, thereby saving the City money through reduced energy and 

maintenance costs.  

The City has approximately 67,000 streetlights that cost 

about $12 million per year to power. The cost to power and 

maintain these lights can be significantly reduced by using 

LED lights because they are more efficient and last longer 

than traditional streetlights. The City has already contracted 

with a number of vendors to purchase and test LED 

streetlights at two locations. The $500,000 pilot project 

could involve as many as 340 streetlights supplied by up to 

14 manufacturers. The equivalent of 150, 250 and 400 Watt 

fixtures will be tested.  CPP expects installation to begin by 

first quarter 2013. 

Costs and Benefits 

Costs include fixture capital costs as well as any labor 

required for installation; however, any decreases in costs as 

a result of a standard spec and bulk orders are not addressed. Benefits of the strategy include electricity 

use reduction and cost, as well as a longer lifetime on lights, resulting in lower 

replacement/maintenance/disposal costs and improved security.  The only cost savings presented here 

are the direct savings from reduced electricity consumption; reduced maintenance/disposal costs are 

not included.   

Average Annual Near-Term (2013-2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) Resource Savings Net Cost Savings ($) 

1,200 MWh 

1,000 MTCO2e 
$100,000 $440,000 

20,000 MWh 

13,000 MTCO2e 
$300,000 

Next Steps (2013-2015) 

1. Install pilot project lights. 

2. Measure energy use/savings and evaluate effectiveness of pilot project. 

3. Based on pilot, develop standard Cleveland streetlight specification. Update City costs based on 

more efficient lights. 

4. Continue rolling out LED streetlights city-wide. 

 
 

Streetlight Upgrades 

 

Performance Indicators: 

¶ Percentage of streetlights replaced 

with LED fixtures 

o 2016: 5% 

o 2020: 10% 

o 2030: 50% 

 

Lead(s): 

¶ Cleveland Public Power  

 

Related Actions: 

None 
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E-7: Renewable Energy  

Action: Install a variety of renewable energy systems at City 

facilities and on City lands, including solar photovoltaic (PV), 

solar thermal (hot water), wind, and geothermal heat 

pumps. 

For solar PV and solar thermal, the suitability for installation 

at City facilities was roughly evaluated using satellite photos 

of City roof tops. Solar thermal was specified for facilities 

with larger typical hot water demands including fire 

stations, police stations, and recreation centers (especially 

those with indoor pools).  Solar PV was specified for suitable 

roof areas for the remaining City facilities.  Ground-mounted 

solar PV installations on vacant or park land will have to be 

evaluated for adequate space, the presence of shading from 

surrounding trees and buildings, security concerns, etc.  

Solar PV installations over parking lots are also opportunities, but not considered here because of 

typically higher costs of installation associated with parking canopies. However, appropriate applications 

can exist, such as the one currently being planned for Hopkins Airport. 

For wind turbines, most of Cleveland is in a less than ideal wind regime for generating power (wind 

power class 1 or 2 at a height of 50 meters), particularly when the wind shear from buildings, trees and 

other obstructions is considered. Exceptions include off-shore sites in Lake Erie that are almost 

exclusively class 4 and above, and some class 3 sites near the shore.  The City has some facilities on 

properties near Lake Erie that may be suitable for one or more turbines.  A March 2012 study of wind 

potential at two sites (Garrett Morgan Water Treatment Plant and Jergens, a private company) 

commissioned by the City of Cleveland showed reasonable promise. 

Based on a very preliminary review of satellite imagery, it appears there may be about 10 sites at City 

facilities worth additional consideration for traditional horizontal axis wind turbines.  This action 

assumes that a total of six turbines are developed and distributed between these sites and that these 

turbines have a maximum of 60m hub heights for more likely compatibility with neighboring uses. 

In addition to the installations at City facilities, City lands can be used for the installation of larger, 

utility-scale solar and wind pilot projects.  As part of this plan, a 2MW solar array and 4MW wind farm 

are included in the analysis. 

Costs and Benefits 

Costs for solar PV and thermal are based on typical costs for installation by a third party.  Costs for wind 

turbines are based on existing Ohio wind feasibility studies, including the March 2012 study.  A premium 

is included for interconnection, inflation, and additional site study costs.  Cost savings will depend on the 

financing and energy contract mechanisms but the estimates are based on current electricity and 

natural gas unit costs and projected future escalation of energy costs. 

Renewable Energy 

 

Performance Indicators: 

¶ Total installed renewable energy 

production by technology type 

 

Lead(s): 

¶ Office of Sustainability 

¶ DPU, DPC, and DPW 

 

Related Actions: 

¶ E-8: /ƭŜǾŜƭŀƴŘ tǳōƭƛŎ tƻǿŜǊΩǎ 

Advanced Energy Portfolio Standard 

¶ DCM-1: Green Building in New 

Construction and Major Renovations 
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Given the relatively high up front capital required for solar PV and wind, a third party ownership 

scenario using a Power Purchase Agreement (PPA) is a logical option, where a third party sells power 

generated by the installations to the City. This allows the third party to take advantage of tax credits and 

accelerated depreciation for which the City would not be eligible. After the investor(s) has(ve) been 

reimbursed for the cost of the project, ownership of the equipment could flip to the City, allowing the 

City to benefit from the power produced and the sale of renewable energy credits for the remaining life 

of the equipment. For the right applications, solar thermal and geothermal heat pumps are generally 

more cost-effective and do not require third party ownership. 

The utility scale solar and wind pilot projects are assumed to be implemented earlier in the planning 

horizon and a PPA would be used to finance these larger projects.  With the PPA approach, the City 

would not be able to claim the renewable energy credits (GHG savings) or any cost savings for these 

projects until the end of the PPA contract (typically 10-20 years), but the City also would not incur any 

upfront cost for project installation.  On the other hand, by postponing on-site renewable installations 

until later in the planning horizon (2016 and after), the City can use savings from other SC-MAP actions 

to pay for the installation of these projects so that the environmental and cost benefits can be realized 

from the time of installation. For the projected annual savings in 2030, this analysis also assumes a 

longer timeframe of 20 years for the PPA contracts for the utility scale projects, the pricing structure of 

which is considered to include associated costs of feasibility studies. 

Average Annual Near-Term (2013-2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) Resource Savings Net Cost Savings ($) 

430 MWh 

92 MCF 

360 MTCO2e 

$56,000 $490,000 

19,000 MWh 

5,800 MCF 

13,000 MTCO2e 

($460,000) 

 

Next Steps (2013-2015) 

1. Conduct detailed solar feasibility studies at select buildings to evaluate suitability, performance, and 

costs. Solar thermal systems should be evaluated for fire and police stations, recreation centers 

and/or other facilities with large hot water demands. 

2. Depending on the solar feasibility study results, issue Request for Proposals for renewable energy 

installations on select City properties (similar to a City of Cincinnati project for 2MW of renewable 

energy), to include financing approaches with little or no upfront capital required from the City. 

Databases of City facility roofs, such as the one operated by Tremco, can be provided as a resource.  

Otherwise, conduct costing study and identify funding sources as necessary. 

3. Perform more detailed siting/feasibility studies for City properties with wind potential, such as Fire 

Station #5, Fire Station #40, the Fire Academy, Mounted Unit Stables, Glenville Streets and Waste, J 

Stamps Service Center, Collinwood Recreation Center, Cudell Recreation Center, E.J. Kovacic 

Recreation Center, and Kirtland Pumping Station. 

4. Pursue implementation at suitable locations, including contracting with a third party through a 

Power Purchase Agreement, or direct purchase/ownership by the City. 
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E-уΥ  /ƭŜǾŜƭŀƴŘ tǳōƭƛŎ tƻǿŜǊΩǎ !ŘǾŀƴŎŜŘ 9ƴŜǊƎȅ 

Portfolio Standard 

Action: Increase the amount of advanced and renewable 

energy in the electricity supply portfolio that serves City 

facilities.   

In 2008, the City of Cleveland adopted a voluntary Advanced 

Energy Portfolio Standard (AEPS) that calls for 15% of CPPΩǎ 

energy come from advanced or renewable sources by 2015, 

20% by 2020, and 25% by 2025. To meet these voluntary 

goals, CPP is currently purchasing electricity from the 

Collinwood BioEnergy facility, which uses anaerobic 

digestion to produce electricity from organic waste. CPP has committed to purchase 5 MW of energy 

from the proposed pilot off-shore wind farm in Lake Erie as well as hydro power from regional sources.  

.ŜŎŀǳǎŜ /tt ƛǎ ŀ ƳǳƴƛŎƛǇŀƭ ǳǘƛƭƛǘȅΣ ƛǘ ƛǎ ƴƻǘ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ hƘƛƻΩǎ wŜƴŜǿŀōƭŜ tƻǊǘŦƻƭƛƻ 

Standard (RPS) that took effect in 2008. However, the Cleveland Electric Illuminating Company (part of 

CƛǊǎǘ9ƴŜǊƎȅύ ƛǎ ǎǳōƧŜŎǘ ǘƻ hƘƛƻΩǎ wt{Σ ǿƘƛŎƘ ǊŜǉǳƛǊŜǎ ǘƘŜ ǎǘŀǘŜΩǎ ŦƻǳǊ ƛƴǾŜƴǘƻǊ-owned utilities to generate 

at least 12.5% of their electricity from renewable sources (e.g., wind, solar, landfill gas) by 2024 and 

12.5% from advanced energy sources (e.g., clean coal, advanced nuclear, distributed combined heat and 

power) by 2025. Many ƻŦ ǘƘŜ /ƛǘȅΩǎ ōǳƛƭŘƛƴƎǎ ǊŜŎŜƛǾŜ ŜƭŜŎǘǊƛŎƛǘȅ ŦǊƻƳ /9LΣ ŀƳƻǳƴǘƛƴƎ ǘƻ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 

40% of total electricity consumption.   

¢ƘŜ ƭŜǾŜƭ ƻŦ ǇŜƴŜǘǊŀǘƛƻƴ ƛǎ ōŀǎŜŘ ƻƴ ƛƴŎǊŜƳŜƴǘŀƭ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ /ƛǘȅΩǎ !9t{ ŀƴŘ hƘƛƻΩǎ wt{ ŀǎ 

noted above.  Renewable energy resources are assumed to be zero carbon. 

Costs and Benefits 

¢ƻ ƳŜŜǘ ǘƘŜ Ǝƻŀƭǎ ƻŦ ǘƘŜ /ƛǘȅΩǎ ǾƻƭǳƴǘŀǊȅ !9t{Σ CPP may incur increased power supply costs, a portion of 

which may get passed on to customers.  These increases in cost are captured in the utility cost 

escalation applied to all actions (i.e. estimated electricity rate increase of 0.2% per year).  Since the 

state-level RPS is mandated and will occur regardless, it is assumed that there is no incremental cost to 

the City.  Key benefits of this action are reduced GHG emissions because of a lower carbon electricity 

supply portfolio, as well as more stable energy prices. There is no related reduction in energy 

consumption. 

Average Annual Near-Term (2013-2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) Resource Savings Net Cost Savings ($) 

17,000 MT CO2e N/A N/A 98,000 MT CO2e N/A 

Next Steps (2013-2015) 

1. Implement AEPS targets for City.   

2. Track outcomes of the AEPS and RPS implementation to assure the performance of this action.   

3. Confirm that renewable sources used to achieve reductions are zero carbon. 

/ƭŜǾŜƭŀƴŘ tǳōƭƛŎ tƻǿŜǊΩǎ !ŘǾŀƴŎŜŘ 

Energy Portfolio Standard 
 

Performance Indicators: 

¶ Percentage of electricity portfolio 

from renewable sources  
 

Lead: 

¶ CPP 
 

Related Actions: 

¶ E-7: On-Site Renewable Energy 
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E-9: Smart Savings 

Action: Maximize cost savings for the City by utilizing 

various strategies, including energy demand curtailment, 

utility bill analysis, rate negotiation, etc. 

A variety of opportunities exist for the City to realize cost 

savings from actions that result in little or no resource 

savings. One option is energy demand curtailment ς 

curtailing energy use during periods of peak system 

demand. An example is raising thermostat settings during 

hot summer days to reduce demand from building cooling 

systems. This can be accomplished by manually adjusting 

thermostats and building controls or using digital/electronic 

controls, including Building Automation Systems (BAS). As 

stated in Action E-3, a BAS provides centralized control and 

monitoring of buildings systems that affects electricity 

demand and use, heating, cooling, ventilation, motors, 

lighting, and other equipment. 

Another option involves analyzing utility bills to identify any abnormal fees and evaluate rates the city is 

paying for electric, natural gas, water/sewer and other utilities. Conducting rate negotiations with 

utilities can help ensure the City is paying the lowest rates possible, thereby maximizing cost savings. 

Costs and Benefits 

Costs for this action include, but may not be limited to, capital costs for system controls, equipment 

upgrades, software, etc.; staff training and education; and staff time to perform utility bill analysis and 

rate negotiations. While no specific cost savings values can be assigned at this time, benefits include 

reduced enerƎȅ Ŏƻǎǘǎ ŀƴŘ ŀ ƳƻǊŜ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ /ƛǘȅΩǎ ŜƴŜǊƎȅ ǳǎŜΣ ōǳƛƭŘƛƴƎ 

management, system controls and employee awareness. 

Next Steps 

1. Participate, if possible, in Demand Side Curtailment Management and Demand Response Programs. 

CWD is already participating and has earned approximately $670,000 in PJM Demand Response 

Payments since June 2011 and has enabling legislation to continue its participation. Research if 

existing legislation can be used to expand the participation to general funds, or if an amendment or 

new legislation would be required. 

2. Reduce energy spend by conducting rate negotiations with utilities. Implementation of EnergyCAP 

provides the opportunity for more detailed rate analyses. 

3. Save money by continuing to terminate utility accounts found no longer in use.  

Smart Savings 
 

Performance Indicators: 

¶ Cost Savings 
 

Lead(s): 

Office of Sustainability, DPU, DPW 
 

Related Actions: 

¶ E-1: Energy Efficiency in Existing 

Buildings 

¶ E-2: Energy Conservation in Existing 

Buildings 

¶ E-3: Building Automation Systems 

¶ DCM-1: Green Building in New 

Construction and Major Renovations 
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TRANSPORTATION 

GOALS 

Goal 1: Reduced fleet fuel 

emissions 

¶ 2016: 10%  

¶ 2020: 15% 

¶ 2030: 25% 

Goal 2: Reduced 

commuter emissions 

¶ 2016: 5% 

¶ 2020: 10% 

¶ 2030: 20% 

 

SC-MAP FOCUS AREA 3: TRANSPORTATION  

Why is Transportation Important? 

This focus area considers opportunities 

for the City to reduce fuel consumption, 

vehicle emissions, and vehicle miles 

traveled (VMT) in its day-to-day vehicle 

fleet operations and employee 

commuting. Addressing transportation is 

crucial because of the opportunity to 

save money on fuel costs, reduce emissions that contribute to asthma, 

improve air quality, reduce congestion, reduce the need for parking, and 

create a healthier Cleveland. 

Reducing transportation-related carbon emissions can involve a wide range 

of strategies, including shortening the number and length of trips, reducing 

the carbon intensity of travel, and incentivizing the most efficient modes of 

travel.  Many strategies can be implemented immediately, while others are 

longer-term, more incremental solutions, such as replacing vehicles as they 

reach their end of life. 

Figure 7: Annual Fleet Fuel Use by City Department 
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Current Actions 

In 2010, total fleet fuel use by City municipal operations was almost 2.6 million gallons (Figure7) the 

majority of which is split almost equally between the Public Safety, Public Utilities, and Public Works 

departments.   

The City is already taking steps to address this focus area, including: 

¶ A total of 62 hybrid vehicles, 15 compressed natural gas and 91 flex fuel vehicles in the fleet. 

¶ CPP to install three electric vehicle charging stations. 

¶ Passed an Anti-idling ordinance so no City vehicle or piece of equipment can be idled during non-

emergency situations (2009). 

¶ Passed a Complete and Green Streets ordinance requiring all construction and reconstruction in the 

right of way to incorporate best practices in complete streets and green infrastructure (2011); such 

practices include promoting alternative modes of transportation to accommodate pedestrians, 

cyclists, motorists and public transit. 

¶ Passed a Bicycle transportation safety ordinance to help protect cyclists on the road (2012). 

¶ Built the Bike Rack, a downtown facility featuring 50 bicycle storage facilities, showers and related 

amenities for commuters (opened in 2011). 

¶ Over 30 miles of bike trails currently in the City, with a goal of reaching 180 miles. 

¶ ¢ƘŜ /ƛǘȅ ǇŀǊǘƛŎƛǇŀǘŜǎ ƛƴ ǘƘŜ wŜƎƛƻƴŀƭ ¢Ǌŀƴǎƛǘ !ǳǘƘƻǊƛǘȅΩǎ όw¢!ǎύ /ƻƳƳǳǘŜǊ !ŘǾŀƴǘŀƎŜ tǊƻƎǊŀƳΦ  ¢ƘŜ 

City also participates in Bike to Work Day each year. 

¶ Solar powered trash and recycling system pilot project replaces convention trash bins with a new 

unit that compresses trash as it collects it and electronically alerts trash collectors through a web-

based system when full, reducing the number of trash pick-ups required thereby reducing fuel 

consumption.   
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Figure 8: Commuting Modes by City Employees 

Personal Vehicles
80%

RTA (bus/train)
7%

Bike
3% Walk

8%

Other
2%

 

T-1: Green Employee Commuting  

Action: Reduce employee commuting VMT through the 

increased use of tele-working and alternative transportation 

modes, such as the public transit system (RTA and downtown 

trolley system), carpooling (e.g., NOACA Ride Share 

Program), biking, and walking.  

The City employs about 8,500 people, about 7,000 full-time, 

the vast majority of which commute by car to work each day. 

Based on a survey of City employees recently completed, 

20% of commuters use alternative forms of transportation. 

About 7% commute by public transit, 3% by bike, 8% by 

walking, and 2% by some other mode of transport (Figure 8) 

¢ƘŜ /ƛǘȅ ƛǎ ŀƭǊŜŀŘȅ ǇŀǊǘƛŎƛǇŀǘƛƴƎ ƛƴ ǘƘŜ wŜƎƛƻƴŀƭ ¢Ǌŀƴǎƛǘ !ǳǘƘƻǊƛǘȅΩǎ όw¢!ǎύ /ƻƳƳǳǘŜǊ !ŘǾŀƴǘŀƎŜ 

Program, with about 55 City employees currently using the program.  The City also participates in Bike to 

Work Day each year. 

Costs and Benefits 

There should be minimal costs associated with 

marketing, education and awareness. Additional 

costs for individual elements of the action are as 

follows: 

¶ RTA passes ς Increase bus and rapid transit 

ridership by providing 25% discounts to 

employees. Passes through the Commuter 

Advantage program currently cost $85 per 

month or $1,020 annually. The discount 

could be paid from the General Fund, 

increased parking lot fees, or from the City 

employees, much like the current student U-

Pass. 

¶ Biking ς Increase bicycle commuting by 

installing bike racks at City facilities, procured from the Metro Metal Works Bike Rack Program 

(partially funded through the City of Cleveland). Promote the new Bike Rack facility to employees. 

Costs for shower facilities are not estimated. 

¶ Carpooling ς Costs include marketing and any needed infrastructure for coordinating carpools. 

Reduced Commuting Miles 

 

Performance Indicators: 

¶ Commuter VMT by mode of 

transportation  (bus, carpool, bike, walk, 

tele-work, etc) 

 

Lead: 

Office of Sustainability 

 

Related Actions: 

¶ T-2: Green Fleet 
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The benefits of using alternative transportation methods include potentially reduced need for parking, 

ƛƳǇǊƻǾŜŘ ŀƛǊ ǉǳŀƭƛǘȅΣ ŀƴŘ ǊŜŘǳŎŜŘ ǾŜƘƛŎƭŜ ŜƳƛǎǎƛƻƴǎ ǘƘŀǘ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ /ƛǘȅΩǎ DID ŦƻƻǘǇǊƛƴǘΦ hǘƘŜǊ 

benefits include employee health and wellness, employee fuel cost savings, and more engaged and 

satisfied employees. 

 

Average Annual Near-Term (2013- 2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) Resource Savings 

Net Cost Savings 

($) 

21,000 gal 

180 MTCO2e 
N/A $50,000 

130,000 gal 

1,100 MTCO2e 
($310,000) 

Next Steps (2013-2015)   

1. Ensure sustainable transportation requirements ƛƴ ǘƘŜ /ƛǘȅΩǎ {ǳǎǘŀƛƴŀōƭŜ .ǳƛƭŘƛƴƎ ǇƻƭƛŎȅ are met.  The 

policy already addresses preferential parking for carpools and fuel-efficient vehicles, bike parking, 

and alternative fuel charging stations.  Future versions of the policy should expand this to also 

consider things such as locating new facilities in areas served by transit.   

2. Identify a funding source for subsidizing discounted bus passes and installing bike racks. 

3. Identify locations for bike racks at City facilities. 

4. Develop and implement a marketing plan for promoting bus passes, biking (including use of the Bike 

Rack), carpooling, tele-working, and the purchase of fuel-efficient vehicles. 
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T-2: Green Business Travel  

Action: Reduce municipal fleet VMT both for regular vehicle 

routes and for occasional staff travel. 

The City employs about 8,500 people, many of whom 

regularly use the approximately 7,000 City fleet vehicles to 

conduct their daily work and some who use fleet vehicles 

intermittently for work-related trips. This action involves 

using a variety of tools and technologies: 

¶ Route optimization 

¶ Video and tele-conferencing technologies 

¶ Shuttle services and bus passes 

¶ Ride sharing 

¶ Bicycle infrastructure, including bike check-out program and 

additional racks 

Costs and Benefits 

The costs for this strategy include IT infrastructure City-wide, such as route optimization software and 

deployment, video conferencing technology and peripherals, and subsidized RTA passes. In addition, 

there will be costs associated with employee training to use the technologies and to encourage 

voluntary effort to use tools available to conduct City business while logging fewer miles on fleet 

vehicles. 

Decreasing non-essential trips will save fuel and wear and tear on vehicles, while reducing vehicle 

emissions.  In addition, reduced out-of-office travel time will increase employee productivity. 

Average Annual Near-Term (2013-2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) 

Resource 

Savings 
Net Cost Savings ($) 

84,000 gal 

790 MTCO2e 
$330,000 $560,000 

360,000 gal 

3,400 MTCO2e 
$1.4 million 

Next Steps (2013-2015)   

1. Develop a sustainable municipal transportation action plan that include tracking protocols, such as 

departmental VMT logs, service billing, etc., for tracking trips, as well as route optimization and 

automatic vehicle locator (AVL) technologies and a timeline for their implementation.  

2. 9ǾŀƭǳŀǘŜ /ƭŜǾŜƭŀƴŘ ²ŀǘŜǊ 5ƛǾƛǎƛƻƴΩǎ !±[ ǇǊƻƎǊŀƳ ŦƻǊ ƻǳǘŎƻƳŜs and applicability across divisions. 

3. Review need for additional video conferencing technology to create a robust teleconferencing 

infrastructure City-wide, including a web-based ride-sharing tool that will enable employees to take 

advantage of this option for meetings and City business travel. 

4. Develop a pilot bike check out program and RTA pass subsidy for employees willing to use a bus or 

bike for work travel. 

Green Business Travel 

 

Performance Indicators: 

¶ Percent reduction in total trip mileage  

¶ Number of vehicles linked by route 

optimization systems 

¶ Percentage of vehicles with AVL 

technology on board 

 

Lead: 

¶ All Divisions with service vehicles 

¶ Information Technology & Services 

 

Related Actions: 

¶ T-1: Green Employee Commuting 

¶ T-4: Anti-idling Enforcement 
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5. Determine feasibility of a bike share program in Cleveland, which City employees would be able to 

take advantage of. 

6. Conduct review of current car sharing practices in Cleveland and within the City. 

7. Determine the level at which existing alt fuel vehicles are using alt fuels.  

8. Develop training and promotional materials to inform City employees about opportunities. 
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T-3: Vehicle Replacement and Repower 

Action: Establish policy to ensure all new vehicle purchases 

and retrofits are more efficient conventional, hybrid, electric 

or alternative fuel vehicles, such as compressed natural gas 

(CNG).  

This policy will build on existing successes to provide specific 

guidance by category of vehicle, such as maintenance trucks, 

safety vehicles, standard passenger cars, and others. The 

City has as an estimated fleet of 6,000 vehicles, of which 62 

are hybrid vehicles, 15 use compressed natural gas and 91 

are flex fuel vehicles.  

Costs and Benefits 

More efficient conventional, hybrid, electric vehicles, and 

alternative fuel vehicles can cost more up front, but have 

reduced operating costs and emissions over their lifetimes. The cost savings below assume 15,000 

annual miles per vehicle. To achieve these savings, the City will purchase 20 efficient conventional 

vehicles and 10 hybrids per year starting in 2013 and 10 electric vehicles and charging stations per year 

starting in 2017. 

¶ Approximate incremental cost premium for more efficient vehicles 

o Efficient conventional ς $1,000 

o Hybrid ς $5,000 

o EV ς $20,000 (expected to decrease by 2017) 

o Repower from diesel to CNG ς $13,000  

¶ Benefits 

o Efficient conventional ς Up to $300 in annual fuel savings and combined fuel efficiencies of 

around 32 MPG. 

o Hybrid ς Up to $900 in annual fuel savings and combined fuel efficiencies of up to 50 MPG 

(60% higher than conventional vehicles). 

o EV ς Up to $1,300 in annual fuel savings ($1,800 if charged off-peak) and equivalent fuel 

efficiencies of up to 95-100 MPG (34-37 kWh per 100 miles). Significant decrease in overall 

GHG emissions if they are charged at night or during baseload times and slight increase in 

emissions if charged in the daytime during peak times. 

o CNG repower ς Significant decrease in GHG emissions and other air pollutants, as well as 

decreased cost. 

Vehicle Replacement and Repower 

 

Performance Indicators: 

¶ Percent of vehicles that are fuel 

efficient, hybrids, CNG, or electric 

¶ Combined fleet fuel efficiency 

 

Lead(s): 

¶ All Divisions with service vehicles (MVM, 

DPU. DPC, DPW, etc.) 

¶ Purchasing and Supplies 

¶ Office of Sustainability 

 

Related Actions: 

¶ T-2: Green Business Travel 
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Average Annual Near-Term (2013-2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) Resource Savings 

Net Cost Savings 

($) 

47,000 gal 

190 MTCO2e 
$99,000 $270,000 

340,000 gal 

1,200 MTCO2e 
$490,000 

 

Next Steps (2013-2015)   

1. Incorporate vehicle replacement into purchasing policy to be developed (see Action M-4). 

2. Submit grant proposals to Ohio EPA (e.g. Diesel Emission Reduction Grants), especially for diesel 

vehicle repower/retrofits to CNG. 

3. Further investigate currently available efficient conventional, hybrids, and EVs and determine which 

fleet vehicles they could replace based on ability to perform a similar function, and if the fleet should 

be right-sized. 

4. Identify City buildings where EVs could be regularly used, and therefore require electric charging 

stations. 

5. Investigate replacement options for non-passenger vehicles. 
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T-4: Anti-Idling Enforcement 

ActionΥ 9ƴŦƻǊŎŜ ǘƘŜ /ƛǘȅΩǎ ŀƴǘƛ-idling policy using appropriate 

technology, education, and training. 

According to the American Council for an Energy-Efficient 

Economy, a vehicle will burn more than half a gallon of fuel 

for every hour spent idling, and 10 seconds of idling uses 

more fuel than restarting the vehicle. Furthermore, running 

an engine at low speed (idling) causes twice the wear on 

internal parts compared to driving at regular speeds. The 

/ƛǘȅΩǎ ƴƻ-idling policy (2006 and 2009) serves to protect 

public health and the environment by reducing emissions 

while conserving fuel and extending vehicle lifetimes.  

Costs and Benefits 

There should be minimal costs associated with anti-idling 

education and awareness. Costs to retrofit existing vehicles 

with anti-idling technologies and to purchase new vehicles with these technologies are higher, at $200 

to $500 per vehicle.  The benefits of the action include reduced fuel costs, longer vehicle lifetimes, and 

fewer emissions. On the basis of a study conducted to assess the anti-idling vehicle ordinance in 

Minneapolis, fuel savings of up to 15% can be achieved through compliance with anti-idling policies. For 

example, if the City of Cleveland were to install anti-idling technology on 25% of its fleet, it could 

potentially save more than 65,000 gallons of fuel and $250,000 annually, depending on the types of 

vehicles and the length of idle time allowed. 

Average Annual Near-Term (2013-2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) Resource Savings 

Net Cost 

Savings ($) 

61,000 gal 

590 MTCO2e 
$240,000 $220,000 

170,000 gal 

1,700 MTCO2e 
$780,000 

Next Steps (2013-2015)   

1. Conduct an analysis of City fleet vehicles to determine which, if any, could benefit from the 

installation of anti-idling technology, building off the success of the GPS trackers installed on CWD 

vehicles. 

2. Educate department leadership on the existing anti-idling policy and provide tools for enforcement, 

such as anti-idling controls in vehicles, dashboard signs, training to monitor and issue citations for 

violations, etc.  

3. Provide anti-idling training to all employees who drive City vehicles that includes effective messaging 

and allays myths about vehicle idling. Incorporate into Sustainability 101 training. 

4. Incorporate compliance with the anti-idling policy into SMART objectives for employees who operate 

fleet vehicles regularly. 

5. ¢ǊŀŎƪ Ŏŀƭƭǎ ǘƻ омм ŀƴŘ aŀȅƻǊΩǎ !Ŏǘƛƻƴ /ŜƴǘŜǊ ƘƻǘƭƛƴŜ ǿƘŜǊŜ ŎƻƳƳǳƴƛǘȅ ƳŜƳōŜǊǎ ǊŜǇƻǊǘ ƭƻƴƎ-term 

idling.

Anti-Idling Enforcement 

 

Performance Indicators: 

¶ Anti-idling timers/devices installed on 

fleet vehicles (#) 

¶ Annual policy infractions (#) 

 

Lead(s): 

¶ Department of Public Works and other 

divisions with service vehicles 

¶ Division of Motor Vehicle Maintenance 

¶ Information Technology & Services 

 

Related Actions: 

¶ T-2:Green Business Travel 

¶ T-3: Vehicle Replacement and Repower 
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WATER GOALS 

Goal 1: Total water use 

reduction below 2010 

baseline 

¶ 2016: 10%  

¶ 2020: 20%  

¶ 2030: 50%  
(current SC-MAP 

actions achieve 30%) 

Goal 2: Impervious area 

runoff captured: 

¶ 2016: 80,000 sq ft  

¶ 2020: 240,000 sq ft 

¶ 2030: 840,000 sq ft 

SC-MAP FOCUS AREA 4: WATER 

Why is Water Important? 

Water is a precious 

resource that should be 

used efficiently, both 

indoors and outdoors, 

and for which quality 

should be protected. In 

2011, the City of 

/ƭŜǾŜƭŀƴŘΩǎ ƳǳƴƛŎƛǇŀƭ 

operations had over 

68,000 MCF (or 396 million gallons) of metered water 

consumption (1 MCF = 1,000 cubic feet or 7,480 gallons of 

water).  Water efficiency and conservation applies to irrigation 

practices, landscape maintenance, end-use water fixtures, and 

indoor process water use. Because the City does not currently 

pay for water, efficiency and conservation actions will not 

directly save water utility costs, but energy cost savings will be 

realized by reducing hot water consumption and the need for 

water pumping. Managing stormwater improves water quality by 

placing ƭŜǎǎ ŘŜƳŀƴŘ ƻƴ bƻǊǘƘŜŀǎǘ hƘƛƻΩǎ municipal 

sewer/stormwater infrastructure, while also beautifying 

/ƭŜǾŜƭŀƴŘΩǎ ƴŜƛƎƘōƻǊƘƻƻŘǎ ǿƛǘƘ ƎǊŜŜƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ. This 

section focuses on steps the City will take to reduce indoor and 

outdoor water use at City facilities and reduce stormwater runoff 

from City-owned land. 

Current Actions 

In 2010, total metered water use by City municipal operations was over 68,000 MCF (Figure) with two-

thirds coming from the Public Works department.   

The City is already taking steps to address this focus area, including: 

¶ LƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ tƭŀƴǘ 9ƴƘŀƴŎŜƳŜƴǘ tǊƻƎǊŀƳ ǘƻ ǊŜǎǘƻǊŜ /²5Ωǎ ŦƻǳǊ ǿŀǘŜǊ-treatment plants. 

For example, Kirtland Pump Station retrofitted four raw water pumps, renovated a raw water pump 

building exterior, and constructed a LEED Silver certified Specialty Maintenance Building. 

¶ The Division of Parks installed three permeable pavement and paver parking lots at Morgana, 

Kennedy and Impett Parks (2009 and 2010). 

¶ The Division of Water has initiated an Automatic Meter Reading (AMR) program, to be fully rolled 

out by 2014. 

¶ {ǘƻǊƳǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ǎƘƻǿŎŀǎŜ ŀǘ ²ŀǘŜǊ tƻƭƭǳǘƛƻƴ /ƻƴǘǊƻƭΩǎ YƛǊōȅ wƻŀŘ ŦŀŎƛƭƛǘȅΦ 
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Figure 9: Annual Metered Water Use by City Department 
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W-1: Water Efficiency 

Action: Improve water efficiency through assessments and 

upgrades in City facilities. 

As part of the Cleveland 2030 District, the City of Cleveland 

has a goal of reducing water use in its existing buildings 50% 

by 2030.  This action focuses on opportunities for water 

efficiency improvements in existing buildings to help the 

City meet this goal.  Typical water efficiency upgrades 

include, but are not limited to, low flow sinks and toilets 

(with automated sensors), WaterSense equipment 

(dishwashers, clothes washers, etc.), and improved irrigation 

controls. 

Costs and Benefits 

Costs include facility assessments to identify savings 

opportunities as well as the purchase of equipment and 

fixtures identified through the water assessment process.  

For the purposes of this analysis, project costs were 

estimated assuming an average 5 year payback for water 

efficiency projects.  One challenge is that many City 

buildings do not currently pay for water. After building 

assessments are completed and specific water efficiency 

projects are identified, this cost estimate can be refined.  

Depending on the age of the building and related water use fixtures and equipment, efficiency upgrades 

can typically save 5-10% on water use and utility costs with the opportunity for additional incremental 

savings in future years as more water efficient technology comes to market.  Additionally, energy 

savings can be realized due to reduced hot water use as well as reduced water delivery/distribution 

needs.   

To estimate the potential savings and related costs through the 2030 planning horizon, it was assumed 

that approximately 5 percent of City building space would be upgraded annually through 2016 (10 

percent annually thereafter) and an average 10 percent savings could be realized for each building.  For 

each round of upgrades, a one-time implementation cost was estimated assuming an average 5 year 

payback for efficiency projects.   

Average Annual Near-Term (2013-2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) Resource Savings 

Net Cost Savings 

($) 

290 MCF 

5 MT CO2e 
n/a $25,000 

5,400 MCF 

70 MT CO2e 
($51,000) 

Water Efficiency 

 

Performance Indicators: 

¶ Facility Assessments and efficiency 

upgrades (%) 

o 2016: 10% of City facility square 

footage assessed and upgraded 

o 2020: 20% of City facility square 

footage assessed and upgraded 

o 2030: 100% of City facility square 

footage assessed and upgraded 

 

Lead(s): 

¶ DPW, Division of Property 

Management 

¶ DPW, Division of Parks and Recreation 

¶ DPU, DPC 

 

Related Actions: 

¶ E-1: Energy Efficiency in Existing 

Buildings 

¶ DCM-1: Green Building for New 

Construction and Major Renovations 

¶ DCM-3: Preventive Maintenance 
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Next Steps (2013-2015)   

1. Develop a system to track progress by cataloging facility assessments, water efficiency projects 

implemented, planned projects, etc. This can possibly be done in ENERGY STAR Portfolio Manager 

along with energy projects. 

2. Ensure compliance with Sustainable Building Policy that requires water efficiency standards for 

retrofits, renovations, and new construction (see Action DCM-1)  

3. Prioritize all City buildings for efficiency upgrades based on the following criteria: 

o Water use intensity (for facilities that are currently metered) 

o Projected water savings potential 

o Visibility 

o Contraction analysis 

4. Conduct water assessments for highest priority facilities and implement identified savings 

5. Work with Division of Water to actively track water consumption once AMR is fully implemented at 

City facilities in 2014. 

6. For buildings that do not currently pay for water use, identify additional strategies to incentivize 

water efficiency and conservation.  As an example, many efficiency and conservation measures will 

reduce hot water demand and related energy consumption and costs which can help to incentivize 

implementation (estimated energy savings have not been included in the analysis presented here). 

7. Evaluate options for instituting a structure that requires City facilities to pay for at least a percentage 

of the water services provided. ¢ƘŜ /ƛǘȅΩǎ AMR consultants report that when cities go from 

unmetered water to metered use, consumption immediately drops 15-25%.    
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W-2: Water Conservation 

Action: Reduce water use through a variety of water 

conservation measures.   

Where water efficiency focuses on equipment upgrades, 

water conservation targets opportunities for reducing water 

end-use by employees through education campaigns, 

incentive programs, availability of data for decision making, 

etc.  In conjunction with Action E-3, this strategy also 

addresses the additional water savings that can be achieved 

through more robust data monitoring and management.   

Costs and Benefits 

Costs include administrative costs to develop 

educational/training materials (webinars, signage, etc.), 

incentive programs, and competitions, which can be 

developed in conjunction with Action E-2.  A cost of $0.10 

per square foot has also been assumed for adding water to 

Action E-3 plus an additional $5,000 for each park or pool.   

The majority of water conservation savings is realized 

through the implementation of a building automation 

system and the ability to more closely monitor and manage 

water use. This allows potential leaks to be more easily identified.  Water conservation efforts, including 

the BAS, and employee education are likely to realize a combined 10-15% savings in water use and utility 

costs.  As with water efficiency, energy savings can be realized, in addition to water savings, due to 

reduced hot water use and water delivery/distribution needs.        

Average Annual Near-Term (2013-2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) Resource Savings 

Net Cost Savings 

($) 

1,500 MCF 

23 MT CO2e 
n/a $51,000 

5,700 MCF 

70 MT CO2e 
($14,000) 

Next Steps (2013-2015) ς In conjunction with Action E-2 

1. Develop and rollout a water conservation campaign to educate City employees about conservation 

opportunities and encourage participation. 

2. Install technology to visually display real-time building energy (and water) use, similar to a building 

dashboard. As a Cleveland 2030 District member, the City may have access to a web-based building 

dashboard to be developed by a third party consultant.  

3. Hold quarterly Sustainability 101 trainings available to all City employees. Explore the possibility of 

making a one-hour Sustainability 101 training mandatory for all City employees. 

Water Conservation  

 

Performance Indicators: 

¶ Building square feet controlled by BAS 

¶ Employees trained in sustainability 

and water conservation practices 

¶ Building dashboards installed that 

include water use 

¶ Sustainability champions assigned at 

each major building 

 

Lead(s): 

¶ Office of Sustainability  

¶ DPW, Division of Property 

Management 

 

Related Actions: 

¶ E-2: Energy Conservation 

¶ E-3: Building Automation Systems 

¶ DCM-1: Green Building in New 

Construction and Major Renovations 

¶ DCM-3: Preventive Maintenance 
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4. Consider holding a Water Office Challenge, or other incentive programs, to encourage conservation 

across all City departments. 

5. Utilize City Green Team as ambassadors for each department to educate employees on water 

conservation measures. Green Team to identify Sustainability Champions at each major building. 
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W-3: Water Reuse and Recycling 

Action: Use captured rainwater to supply irrigation and 

cooling tower water use. 

Due to the configuration of the water supply system there 

are many building water uses supplied with potable water 

that do not require this level of treatment. This leads to 

unnecessary treatment costs (energy, chemicals, etc).  

Examples include irrigation, cooling tower, and vehicle 

washing water use.           

Costs and Benefits 

Costs include equipment, infrastructure, and maintenance 

of rainwater harvesting systems.  The benefits include 

reduced water service costs for City departments.  Reducing 

water consumption also contributes to reduced energy 

consumption, and associated greenhouse gas emissions and 

chemical use.  Rainwater harvesting will also reduce the 

stormwater fees incurred by the City due to the reduction in 

impervious area/runoff (this savings is not included in the 

analysis presented below but is considered in the cost-

benefit analysis for Action W-5).     

Low water costs in Cleveland, required capital and O&M costs, and largely unquantifiable benefits 

results in rainwater harvesting typically not penciling out from a cost-benefit perspective.  However, the 

City can use this action as an opportunity for demonstration projects and to lead by example.    

Average Annual Near-Term (2013-2016) Annual Savings in 2030 

Resource 

Savings (per yr) 

Cost Savings 

($/yr) 
Cost ($/yr) Resource Savings 

Net Cost Savings 

($) 

6 MCF n/a $210,000 
0 MCF 

1 MT CO2e 
($250,000) 

1 Due to the limited amount of water consumption data available for City facilities, the numbers presented here are rough estimates 

based on average precipitation and the assumption that there would be sufficient demand for the captured water.  Before this action is 

implemented, additional analysis should be conducted to optimize the storage capacity based on runoff and demand at each facility. 

2 All costs for this action assume a 50% match from grant funding. 

Next Steps (2013-2015)   

1. Identify top priority facilities for rainwater capture based on the following criteria 

o Non-potable water demand (irrigation, cooling tower, vehicle washing, etc) 

o Adequate rooftop area and appropriate configuration for rainwater capture 

o Location where a staff person is available to oversee and maintain the system 

2. Conduct more detailed modeling/analysis to optimize storage based on demand and rainfall 

3. Ensure Sustainable Building Policy requirements for rainwater harvesting are met (see action DCM-1) 

Water Reuse and Recycling  

 

Performance Indicators: 

¶ Percent of City roof area with 

rainwater harvesting (%) 

o 2016: 5% 

o 2020: 10% 

o 2030: 25% 

 

Lead(s): 

¶ DPW, Property Management 

¶ Water Pollution Control with 

Northeast Ohio Regional Sewer  

District 

 

Related Actions: 

¶ W-5: On-Site Stormwater 

Management 

¶ DCM-1: Green Building for New 

Construction and Major Renovations 

¶ DCM-3: Preventive Maintenance 


























